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(g) Compoeifione lor making structured color images and application ttiersol 


@ Composltiona for making structured color images comprieing 

(a) a soluble pigment preoM^ whk:h can be transfomned to an insoluble pigment by means of 
chemical, thermal, pholdytlc or radlation-lnduoed method, and 

(b) a binder polymer or prapolymer, or a poeltive or negative rasiet-type raaln which can be atructursd 
by crDBsilnkIng, pQlymertzatkm or depolymerlzatkin by applying heat or alectiomagnelic Irradiatksn. 

The compositions can be applied to optkai and thermal reoordlrig, printing, and the producdon of 
color fitters for UquM Crystal Diajpiaya, with high accuracy, high tranaparency and high atablity. 
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The present Inventton relates to novel compositions for making structured color Images and applications 
thereof. 

As methods for forming polymer pattern or image layers, there are knowrn various techniques like photo- 
lithography, impact printing, euch as screen printing, gravure printing, flexo printing and offset printing, non- 

5 impact printing, such as Ink-Jet printing, thermal dye diffusion transfer, laser marking, sleet rodeposttton, etc. 
In al such imaging and raoording methods, the actual coloring material comprises pigments and dyestuffs com- 
bined with appropriate resins, binders, polymers and additives. 

Such odors are applied, thus, for example, as recording elements of optical memories as disclosed in JP 
Kokat 05050757 A. as reoonding elemenle of Ihennal reoqrding memories aa diedoaed in EP-A535788, and 

10 as coloring materials for odor filters of LCDs (liquid crystal displays) as described in KAruga, XPhotopo- 
lym.ScLTechnd.,3{1)9-16(i990), EP-A380223, K.Mtajno et al.. JpnJ.Appl.Phys..Pert 1. 30 3313-17(1991) 
and ICKobayaehi, Solid State Technology, 11(19Q2)15-18. Pdymeric pattern layers may be coloured after 
crosslinking, for example through thennnal dye diffusion transfer with weli-Known dyes as nrtenlioned In EP- 
008828. 

15 According to the above literature, pigments and dyastuffe are used In the fonn of compoaltlons containing 

pigments or dyesluffs. pdymers or pnepdymers and optionally dher additives, which are subject to image for- 
mation in order to achieve reoordlng or form odoied patterns. The pfx>ces9 usually comprises the polymeriza- 
tion of a prepdymer or the depdymerization of e etructiMBble polynw by applying heat or dectromagnetic 
radiation or the combination thereof, and the subsequent development using appropriate developers; alterna- 

» ttvely. pigments or dyestuffs may be applied directly In a selective pattern, for example through non-Impact 
printing. 

While dyes in gener^ are defident in terms of light, heat, advent and chemical reststenca. pigments in 
such applications show problems related to diaperelon and diapersfon stebllfty, transparency, profile sharp- 
ness of absorption or transmbsion spectra and/or lack of solubility or diffusibility. Many properties desirable 
25 for the dye's or pigment's nice incorporation into critical systems such as colour LCD's are contradictory with 
auch required for high qudity applications. Unsatisfactory compromises have thus to be complied with, like in 
JP Kokai 601 80889 where stability is obtained at the coat of low optical reflection density and poor odor gamut 
and many pigment classes cannot be used at all. The present Invention overcomes this problem. 

Recent development in imaging and recording technology raquifBS, however, compositions for producing 
30 patterns or images with 

- higher transparency (Le. high light transmittance). especially for odor filter of LCDs, 

- higher contrast ratio. 

- higher odor purity end strength, 

- higher pattern rasdution and precidon of image, 
35 - no (dye) cdormUing. 

- no dogging of sieves during purif Icatlon.of oolor/pdymer mbduree. 

- smoothness of image surface. 

- pinhde free and non-oontamtnated Image layer, 

- higher registration aoouracy, 

40 . higher sharpneaa of image Bdgea, 

- higher thermal, chemical and light etability, and 

- ultra thin film characteristics. 

It has now t>een found, surprBingly, that special soluble pigment precursors may be effected by chemical, 
thermd, photdytical means, by laser and other means of irradiation to undergo in situ generation of insoluble 
45 nano-slzed pigment particlea. and that the cbmposltbns contelning the above specid pigment pracuraors for 
atructured odor patterns and image formation aatiaf y the aforementioned requirementa. 

The present invention relates, acoordtngly, to novel compositione for fonming structured color images con- 
taining sduble pigment precursore, in which the precursors regenerate Insoluble nano-slzed plgnwnt partides 
by the effect of chemical, thermd. photdytical means or by laser and other meens, and application thensof to 
80 recording and intagtng techndogy. espedally to the fabrication of color f ittars for LCDs. 

In one aspect of the present Invention, therafore, there are provided novel oompositlona for making struc- 
tured color images comprising 

(a) a sduble pigment piaouiaor which can be transfonned to an inedude pigment by means of chemical-, 

thermd-, photolytlc- or radlation-lnduoed method or a combination thereof; and 
55 (b) a positive or negative resist-type raein. polymer or prepdymer which can t>e structured by pdarity 

changes. crossllnMng. polymerization or depdymerization by applying heater eiectroiTwgnetlc Irradiation 

auch aa UV-. visible-, eledron-. neutreiv, laser- or X-cay tnadlatlon or a cooiblnatkm therecf. 

The sdut>le pigment precursor (a) aoooiding to the present invention is represented by formula 1 


2 


• 
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Iff 


A(B), 0). 

wherein x b a number from 1 to 4, 


A is the rasidue of a colorant of th« qutnaoidon©-, anthraquinono-. porylona-. indigo-, quinophthalona-. isoln- 
dolinone-. isoindoline-. dioxazine-, diketopyrrolopynrole- or azo series* which is linked to x groups B via N 
5 atoms, which nrtroflena are part of A and preferably adiacent to or conjugated with a carbonyl group; 
8 is a group k>ound to A, represented tjy formulae 

O 

ex t(Y)-(CO);-/^ ' 


or 


O 
II 

<:o — ex ^(Z)-Q 


(ivx 

R4 


30 and wherein in fonnutae II. Ill and IV 

m, n and p ere each Independently of the other 0 or 1, 
X is C|-C^4-alkylene or C2-C,-atkenylene, 
Yi8agroup-V-(CH2)q-. 

Zl9agroup.V<^CKU,-. 
35 V b Cj-CVcydoalkylen. 

q Is a number between 1 and 6. 
r Is a number between 0 and 6. 

R, and R2 are each independently of the other hydrogen. C,-Cs-alkyl, Ci-C^-alkoxy, halogen. CN. HOz, phenyl 
or phenoxy which are uneubstituted or substituted by C|-C4-^M> Ci-CU-alkoxy or hak>gen, 
40 Q |9 hyctogen. CN. SI(ROs, a group CCRsXRsKR?). wherein R5. R« and R7 are each Independently of the other 
hydrt>gen or halogen and at least one of the residues R^, Re and R7 is halogen, 
a group 


45 



so wherein Ri and Ra have the same meaning as given above, 
a group SOjRe or SR«, wherein R« Is CrC4-alkyl. 

a group CH^Ro),, wherein R^ is phenyl which ia unsubatitutad or substituted by CrC4-alkyl, C)-C4-alkoxy or 

halogen, or 

a group of tbrmula 


3 
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(CH3)3C 


IS 


30 



and Rs and aro each indapandently of tha other hydrogen, Ci-CiB-alkyl 
oragroup 


90 


wherein X, Y, R,, R2, m and n have tha at>ova given meaning, or R3 and R4 togattier wKh tha nitrogen, on which 
they are bound, fomi a pyrrol idinyl-, pipehdinyl- or mofpholinyl laaidue, 
and wherein A<B)« may contain additional 


40 sN-, .NH- or -NH2 groups. 

It Is not necessary, and In many cases not Indicated, that all the N atoms are llnkad to groups B; on the 
other hand, mora than one group B may ba linked to a atngia N atxxn. 

A means a roaidue of wall-known nHiogen containing chramophoraa. for example. 


so 



as 


4 



5 




7 



as %tfell as all the known derivatives of such chraniophoree, roapectively. 

8 


S5 


40 


33 
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irx Is Ct-Q4-^icyl6ne, then. It Is a stralght-chatn or branched alkylene. such as methytene. dimethylene. 
trlmethylane, l-inethyl-methylanei, 1,1-dimathyt-fnathylana, l.l-dlmathyldimethyfana, l.l-dimethyl-trimathy- 
lane, 1-ethyl-dimethylane, l-athyl-l-inathytdimathylene.tefrafnelfiylano. I.l-dtmethyl-tstramdthylano. 2^-<Ji- 
methyt-trimethylend. hexamethylene, decamethytena. I.l-dimethyl-decamethylend. U-diathyl-dacamethy- 
5 lane or tetradacamathytane. 

X aa Cz-C^-alkanylana maana straight-chain or branchad alkyfana. such as vkiylana, allyland, methaily- 
lene, 1-fnethyl-2-butanylana. 1,1-dlniathyl-3-butenyl€fna. 2-butenylene, 2-heKenytana. 3-haxeriylane or 2-oo- 
tanylena. 

Cs-CVcydoalkylana maans, for axampla, cjrclopitipylana, cydopantylane and, aapacially, cydohaxylana. 
to If the substttuents are halogen, then, they are. for example, iodo, fluoro. especially bronno. or preferably 

chlofo. 

If the substituenta are Ci-Cg-alky1, then, they are, for OKampte, metfiyl, ethyl, rnpropyl, iaopropyl, rhbutyl. 
sec-butyl, tert-butyt, n-amyl, tert-amyt or hexyf , and If the subetituents are Ci-Cia-alkyl. men, they are addi- 
ttonally. for example, heptyl. octyl. 2-etfiylhe}^. nonyl, decyl. dodecyl. tetradecyl. haxadecyl or octadecyf. 
IS C|-C4-Blkoxy means, for example, methoxy, ethoxy. n-propoxy. isaprapoxy or butoxy. 

Of particular interesi are compounds of formula I, wherein x is 1 or 2 and B is a group of formula 

O 

.CO— fx]U— < Q (V). 


25 

o 

^ II 

-co X Q (VI) or (IV) 

30 

and. if X is 2, one of the B residues may also be hydrogen, wherein in formulae iV. V and VI m is 0 or 1. 
X Is C,-C4-alkylene or Cz-Cs-alkenylene. 

Ri and Rj are each independently of the other hydrogen, CrC4-alkyf, methoxy, cMoro or NQ2, and 
Q Is hydrogen, CN, CCia. a group 

SOaCH, or SCHj. and 

Rs and R4 in formula IV are each Indepandently of the other hydrogen. Ci-C4-alkyl or a group 
so or 

R9 and R4 form a plperUlne residue together with the nitrogen atom they are attached to, and. In particular, 
those wherein x is 2 and B is a group of formula 


O O O 
-CO CHa ^ \ , -CO-— C(CHs)3 . -CO CH^ 




PrafeiTBd compounds of formuia I are 

a1) perylanacarboxylic acid Imidaa oT formula 

10 


IS 



(Vna) 


or 

20 


2S 



(Vllb). 


wherain D is hydrogan, CrCs-alkyl. phanyl, baruyl or phenelyf which are unsubaUluled or aubatiluled by 
JO halogenorCi-C4-aikyt, oristhosamaasB. 
a2) quinaofldonea of formula 


35 


40 



(vni). 


wherain Rio and Rn aro aach Indepandontly of tho cither hydrogen, halogen, CrC|«-alkyl, Ci-C4-ancoxy 
or phenyt. 
4S e3) dioxezlnea of formula 


50 


S3 


10 



wherein R13 Is a group 

IS 



Ri4 is hydrogen, CfCte-elkyt. benzyl or a group 


45 



is has the same meaning as R^j, 
Rit» Rir. and Rigars aach indapandantly of lha dhar hydfogan, C|-C^e-alliyl, C|-C4-all(03iy, halogen 
90 or trifluoromethyl. 


53. 


11 


10 


15 



o 

(XI la) 

86) indigo derivatives of fonnula 

R20 E ^ 
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II 



-H 

• 

^0 





0 

<xnb) 




(XIIc) 


(xm). 


wherain Ras is hydrosea CH, C|-C4-alkyL C|-C4-alk<»y or halogen, 
aS) benzlmMaKoione-azooampounds offonnula 


O 


C-N 



R21 
R22 


(XIV). 


45 


whorain Rg, and R32 ara aach indepandantly of tha other hydrogan. halogen. Ci-CU-aikyI or Ci-C4-alkbxy. 
a7) anthiaquinoUe compounds of fonnida 


S5 


12 
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(XV). 


aS) phlhalocyaoine compounds of fonnula 



(XVI). 


wherein X| is Ni, Fa, V, profarably Hj, Zn or Cu, 

Xa is -CH(R2')-. preferably -CH2-. or -SOa-. 

Rr is Ci-Cralkyl. •N(E)R2't -NHCOR^*. -CORa' or 



preferably hydrogen. -NHCCX^Hs or benzoyl. 
R2' is hydrogen or CrC4-alkyl. 

R)' is Ci*C4-alkyl, R4' is hydiogen, halogen, Ct-C4-allcyl or C^-C4-alkoxy» and 

2 stands for zero or 1, preferably 1, and y Is an Integer of 1 - 4, 

and 

a9) pynrQlQ(3.4-clpyfrole8 of fbrmula 


13 
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(XVII), 


wherein Gi and G2 are each Independently of the other a group of fonnula 


or 



wherein R2S and R24 are each Independently of the other hydrogen, halogen. Ci-Ciralky1. Ci>Ciralkoxy. 
Ct-Cu-alcylmercapto, CrC|«-alkylamino.-CN, -NO^, phenyl, trifluoramethyl, Cs-Ce-cydoalkyl, •0(sl-(C|- 



imidazolyl, pyrazolyl, triazolyl, piparazinyl, pynolyl^ oxazolyl. banzoxasolyt, tMnzthiazolyt. banzimidazolyl. 
moiphonnyl, pIperMtnyi or pyrrolldlnyl. 

L Is -CH2-. -CH(CH,)-. -C(CHj02-. -CH=N-. -K*=N-. -0-. -S-. -SO-. -SO^ ar-NRag. 

R2S and Rjs are each indapandently of the other hydrogen, halogen, Ci-C^alkyl. Ct-Ci8-«tkoxy or-CN, 

Rsr and R21 are each independently of the other hydrogen, halogen or d-Cralkyl and 

R29 la hydrogen or Ci-C«-alkyl. 

whereby E in the above fonmulae stands for hydrogen or B, with the proviso that least one E stands for B. 

and B has the above given meaning which is also valid for ttie above nrtentloned preferred oompounds. 

CpCts-aicylmercapto is, for example, methylmercapto, ethytmercapto, propylmercapto, butylmercapto, 
octylmercaptD, decylmencapio, hexamathylmarcapto or octadecylmarcapto, and C(-Cta-nllcylamtno means, for 
example, melhyiamino. elhytamlno. propytamino, tiexytamino. decylamino. hexadecylamino or octadecylafnH 
no. 

Cs-Go cydoalkyi ia, for example, cydopentyl or cydohexyl. 


14 



EP0654711A1 

As component (a) of the Instant compostttons a single compound or a oomblnatlon of two or more conv 
pounds may be used in the practica of the Instant invention. 
Proforrad are the compounds 


8 



SO or mixtures thereof, where E is -C(=0>-0-C(CHa)), and preferably where Rto and are each independently 

of the other hydrogen, halogen, Ci-Cs-alkyl or d-C^-alkoxy. and where Ra and R24 are hydrogen, halogen. 

C|-C^-alkyl, C|-C4-alkoxy. phenyl orcyano, particularly where R|o. Rn, R^and Rx* are hydrogen or chlorine. 
For the production of N-subatitutad pynrolopyrrolea, It is mentioned, for example, in US-patent 4,585,878 

that they can t>e obtained by reacting N*unsub8titutod pyrrolo-[3.4^]pyrrt3le with a compound containing the 
55 corresponding N-9Ut>stltuant as releasing groups In an organic solvent. In only one example which describes 

a CG«npound containing an N-cartx^nyl graup (example 9: N-benzoyl), 

1.4-dilcato-3.6-diphenyl-pyrroiQ(3.4-c]pyrn)le b reacted with benzoyl chloride. In experiments to produce de- 
sired carbamates in analogous way t>y reacting with a oorreapondlng acM chbrlde derivative, for example, a 


15 
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ctilonocartx>nlc add ester, R was found, unfortunately, that tlie carbamates could t>e oWalned only at very low 
yield. 

It was found, liowever. that the desired carbamate is obtained in suf pnstngly good yield by using the cor- 
responding trihaloacetic eaters or especiany ttte correeponding dicart>onates. An improved yield, even if the 
5 improvemsnt may be small, is also obtained if the reaction with an aliphatic acid chloride derivatlva. for exam- 
ple, chkMomaleinic acid-butyl ester, ta carried out in the presence of a base aa a catalyst 

A suitable process for the production of compounds of fonnuia I is characterized In that a compound of 
fbrmula 

A(H),, 

10 wherein A and x have the hereinbefore given meaning and H is attached to N. is reacted at a desired nralar 
iHtio with a dicait>onate of formula 

B - O - B. 

or with a trihaloacetic add ester of formula 

(RJaC - B, 

IS or with an azide of fonnuia 

BN,. 

or with a caitKinate of formula 

B-ORfc. 

or with an afcytldeneiminooxy formic acid ester of fonnuia 

20 

B-OOO— N=C^ , 


4S 


Wherein B respectively has the hereinbefore given meaning, 
R« is chloro, flucro or bromo, 

Rft is Ci-C4-alkyl or phenyl unsubstituted or substituted by halogen. C,-C4-aikyl. CrC^-alkoxy or -CN. 
Rc is -CN or ^OOf^. and 

is phenyl unsubstituted or substituted by halogen, Ci-C4-alkyl, Ci-C4-alkoxy or -CN, In an aprotic organio 
solvent in the presence of a baae catalyst ate temperature between 0 and 400*^0, especially between 20 and 
200^*0, pfeferably between 1 0* and lOO'C, most prsfarably between 14 and 40«C, under atmospheric pressure, 
for 2 to 80 hours. 

Preferably, the compound of formula A(H). is reacted with a dicafiK>nate of fonnuia B-O-B. 

The compounds of fbrmula A(H).. dicafbonatds of fonnuia B - O - B. trihaloacetic acid esters of formula 
(RJjC - B. azidea of fonmula BH^ caft>onatBa of formula B - OR« and alkylideneiminoQxy formte acki esters of 
formula 

B-OCO — N=C 


aie known compounds. As far as some of them would be new, they can be produced In analogy with genenaUy 
known methods. 

50 The lespective molar ratb of the atxsve compounds A and reactive derivatives of B depends on the numt>er 

of groups B to be introduced. A 2- to 10-foid excees of reactive derivatives of B is generally suitable. 

As suitable solvents, there are exemplified, for example, ethers, such as tetrahydrafuran or dioxane, or 
glycolethers, such as ethyl eneglycol-methylel her. ethyl eneglycolethylether, diethyleneglycol-monomethyteth- 
er or diethyteneglyool-monoethylether, further dipolar^ protic solvents, such as acetonitrile, benzonitrile. N.N- 

55 dimethytformamlde. N,N-dlmethylaoetoamtde. nitrobenzene. N-methylpyrrolldon, halogenated allphatk: or ar- 
omatic hydrocartions. such as trichbioethane. t>enzene or Iwnzene aunstituted by aikyl. alkoxy or halogen. 
e.g.. toluene, xylene, anieole or cNorobenzene, or aromatic N-heterocyclea^ such as pyridine, pkxaline or qui- 
nollne. Prefenred solvents are. for example, tetrahydrofuran, N.N-dimethyNbrmamkJe and N-methytpyrroll- 


16 
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done. The above solvenis can be used also as mixtures. 5 - 20 parts by weight of solvents are suitably used 

to 1 part by weight of the reactants. 

The bases appropriate as catalysts are. for example, the alkali metals themselves, such as lithium, sodium 

or potassium, aa well as their hydroxidee and carbonates, or aikaliamides. such as lithium-, sodium- or potas- 
5 alumamlde or alkalihydrUes, such as llthkim-. sodK^n- or potasslumhydflde. or alkali earth- or alkallatooho- 

lates. which are derived especiatly from primary, secondary or tertiary aliphatic alcohols with 1 to 1 0 C-atoma, 

e.g., Itthlunfv, sodlunv or potass lummethyl ate, -ethytate, -n-propylate, -tsopropylate, -n-butyiate, -sea-buty- 

late, -tert-tMJtyfate, •2-methyt-2-butylate, -2-methy1-2>pentylatB. ^mathyt*3-pentylate, -3-e1hyf-3-pentytate. 

and further organic aliphatic, aromatic or hetercx^ydic N-t>afie«, eitpedelly, for example, dia;eabicyck>ocLene. 
10 diazabicydoundecene and 4-dimethylaminopyridine and trialkylamines. such as trimethyl- or triethylamine. 

The above baaeo can be used alao as mixtu-es. 

The organic N-bases, such as diazabicydooctena, diazabicydoundecene and espectaity 4-dimethyiaml- 

nopyrridine, aie praferred. 

Component (b) of the Instant compositions, the poeltfve or negative reelst-type resin, pdymer or prepoly- 
r5 . mer eligible for use In the present Invention are. for example. 

b1) positive resisls. such as diazoquinone resists based on phenolic resins such as novdac and diazo- 
naphthoqulnonea. such aa 


O 


20 



H 9O9 DQO ODQ 

I 

OR 

and 

90 



wherein R Is for example hydrogen. CrCg-alkyl or phenyl unsubstitutad or sutMtltuled by CrC4-al(yl. 
•alkoxy, halogen or -CN and DQ nr»ena diazonaphthoqulnone, or polymers of the formula 


45 


59 



m 


b2) negative reeists, such as dichromated pdymere such aa dichromated gdatine, -starch. 

17 


-poly(vinyl al- 
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cohol). -poly(vlfiy1pyiTOlldone). -i)oly(vlnyl butyral) and -poly(amlde add) (PAA); 

polymers having circnsllnkino groupa In aide chalria, such as poly(vlnyl cinnamata). poly(vlny« dnnamyll- 
done acetate), poty<vinyl atcohd) to which chalcone or phanylane diacrylato ara attached, polyeaters of 
p-pherTy<enediacrylic acid (PPDA) with glycola. such aa . 

O 


and polyesters based on styryfpyndine* such aa 



wherein Rl6 
-<CH2)4-orKCH2)g-; 

water processable rasiata. such as styrene-maleic anhydride copolymer, phenolic quaternary pyrkJintum 
salts, such aa 



• n RSO3' • 



IB 



55 
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wherein for example R is CHa and R' is OH. R Is CH, and R is CHa. or R is H and R* is CqHs; 
substituted poly(vinyf alcohol) oontaining diphenylcyctopropene as a aide chain having the formula 



polymers having azido groups, such as 


20 
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bis-azida resista based on poly(d8-lsoprene) and bte-azldea. such as 2,6-bls(4-azldobanzal)-4-nMhylcy- 
dotiexanone (ABC). 4,4'-dia£idosUlbene. 4,4'-dia^idoben^ophenone or 4.4 -diazidobenzalaoelone; 
water proceasabie azMo resists based on poty(acrylamlde) or poly(vlnylpyrrolldone) and water soluble bls- 
azides. such as 



azida resists based on poly(vtnyl phenol) and mono-azides, suctt as 



and 

O 



poty(vlnyl alcohol) and poly(vlnylpyrfdlne) to which a bifunctlonal acylsllane, such as 


21 
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10 |6 added; 

photocrosalinking oopolyiners of vinyt benzophenone and 4-dim0thylamino8tyrene; photDieactive polyi- 
mides having for example a repeating unit of 


IS 



6 fv 


whersin R and R' are each independently of the other methyl or ethyi; and diazoreains. e.g., of fdrnwia 


30 


15 



50 


93 


b3) photopoiymers oontalning nrwnomers, such as acrytatBS. methacrylates. acrytamlde and styrene; 
crosatlnkers, such as 1 .a-hexanediol diacrylate, tnethyteneglycol diac7y1atB, N,N'-methylenebis<acryf»- 
mide). trimothylolpropanotriacrylata. pentaerythritol triacrylate and pentaarythritol tetraacrylate: binders, 
euch aa polymers of the nrK>nonner used, polyesters, pdyurethanes. nylons, polycarbonates and oellulose 
derlvetivea; f INera, such as organophlllc afllcas and days; InitiatarB, such as benzoin derivativea, anthra- 
quinonee plus hydrogen donora« and benzophanonaa and aminea; and atabilizarB, such aa p-methO)9phe- 
nol. hydroquinones and naphthots; 

especially those containing nsacth^ binders, such as unsaturated polymers obtained by the condensation 
of maletc and fumaric acid with glycols, poiyfunctional acrylates based on bcsphenol A, such as 
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and 


OH 


/Usrywi >=^ i.A«y, 


and olher polyfunclional prepolymers. such as 


O O 
ti M 
Acfyl-OCH^-CHa-O-C ^^s^ ^ C-OCHa-OVO-Acfyl 



Acryi aCHj-CH-CHjO-C^ ^C-0<:H2-<jH<»V<>Acryl 
OH O O OH 


and 



Hj-CHj-O-Acryl 


b4) posfttve deep-UV reslBts, such as modified diazoqui none resist based on novolac and diazopyrazoll- 
dine dione, diazotetramic acid, diazopiparidlne dione and diazo-Meldrum's acid of fonmuta 

No 

O 


O O 


roslsts based on o-nltfoberay< estors, such as 


23 


EP 0 654 711 A1 


10 



or mixtures of cholic acid of formula 


Y5 



_o-.cH,-y^ 


wherein for example Ri, Rz and are each OH: Ri and are OH and Ra Is H; Ri and R^ are H and R2 
la OH; R^, R2 and Rj are each H; R^, R2 and Ra are each OCOCF^; R|, R2 and R« are each OCOC(CH9)i: 
or Ri, R2 and R3 are each OOOCHs. 

with novolac or copolymer of noethyl methacrylate and methacrylic ackJ; 
o-nttrobenzyl-aubstitiited polyelhers, auch as 


39 


40 


-< -CHCHa-CHO-CH-O- )b- 
R I \\ 



nvpdy(nitroanillde) of formula 


4S 


55 poly(p-aoatoxy8tyrBne); 

poly(methyl methacrylate) (PMMA) derivatives, such as ^oximino-2-butanone methacrylate <OMMA>- 
MMA copolymer OMMA-methacrytonitrile-MMA terpolymer, MMA-lndenone copolymer of formula 
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19 


-CHj-C — CH- 
1 

CO 



CO CO 
OCHs 


poly(methy4 isopropyl ketone) (PMIPK) of fonraila 


CHa CH, 
I I 
-CHa- C— CHa- C — 
I I 
CO CO 
I 


OCHs OCH, 


polymers containing ti1ptiefiytcart»nluin Ion In their bacMwne, such as 


V o 


AaFa 



6 



poly(tert-butoxycarbanyla)(ystyrene). preferably wMh an onlun salt add generator novolac with cait>on- 
atee and onlun ulla or with naphthriene-2-«aft>oxylic acid-lart-bulyl eater; polyeartMnatas, aueh as 


r Me Me > 

ft & L L 


4S or 


_J 


Ah3 ^Hj 


95 and oopolymarB of phthalaldahyda with o-nttrobenzaldehyde; 

bS) negative deep-UV resists, auch as bla-azld»-cycllzed njbt)er oomposttbn containing 4.4*-dlaztdodlphe- 
nyt sulfide, bi»-iizide»poiy(vinyl phenol) OGmpostt'ton containing d,3'-diazidodiphenyl eulfone and bte-azido- 
poly(melhy1 methacrylate) composition containing 3.3'-diazidodipheny1 sulfone, epoxides with onium salts 
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or with n-hexytoxydlazonlum hexaflurophosphate: 

b6) positive electron raslats, such as PMMA derivatives, such aa poly(perfluorabiJty1-fnethRcrylatB). 
poly(hexaf luofo methacrylate). and aapedafly poly (2,2,2- trifluoroathyf-u-chlonMcrylata); 
copolymers of MMA wHh mathacrylic acid, aoryf onftrile or methaorylic anhydride; 
terpclymera of MMA, methecryllc acid and nnethacryllc anhydride; ' 
poty (olefin eulfonee), euch aa poty(butene autfbne); 

novdacs with poly(olef In sulfone). such as poly(2-niethy1pentene-1-sulfone) (PMPS); 
poly(p4ert-butoxycartxiny1 oxystyrane); 
paly(ortho-Rubfilitutad 2-phenylalhyl methacrylataa); 
and pdystyrene-tetrathiofulvalene of formula 


wherein R ia for example CrCio-alkyfene. -elkenylene. Cfi-Cio-cydoalkylene orphenylene unautntituted 
or aubatltuted by Ci-Ci-elkyl, -alkoxy, halogen or -CN; 

b7) negative electron r«aiat8, auch aa epoxydized polybutadiena, poly(glyddyl methaorylate) (PGMA), oo- 

polymera of glyckSyl mathacryflate with ethylacrylata (COP); 

copolymers of allyl methacrylate with hydioxyethyl methacrylate: and 

copolymers of propBrgyl msthacrytfita with hydroxyethyl methacrylatB; 

polyatyrane baaed resists, such as k>dinated polystyrane and poly(chk>romethyl8tyrane): 

poly(vinyl naphthalenes); poty(chlo'<>nM>hyl3tyrene-co-2-vinyi naphthalene); 

poty(vlnyl pyridine) quaternlzed with methyl iodine; 

diazoquinone-novolac photoraaiata; 

Langmulr*Blodgect films of oHtrtoosenolc acM. -tricocynolc add and o-octadecyl acrylic acid; 

b8) positive X-ray resists, auch as Olln*Hunt realal HPR-204 (a oorrvnerdal product); 

b9) negative X-ray raiststs. auch as poly<2,3-dichlQro-1 -propyl acrytata) (OCPA). poly(ch}oro- 

methylstyrene) (PCMS). chlorinated poly(methylstyrene) (CPMS). oopoiynrters of allyl methacrylate wHh 

2-hydroxyethyjn>ethacryfa1e or glycMylmethaarylatB; 

b1 0) chemically or thermally ef fectabia pdymera, auch aa poly-p-hydroxyatyrene or novdac with melamine 
croaalinkar, which eyelam undergoes crosslinking t>y applying heat in the preaenoe of acM catalysta; 
copolymers of p-hydroocyatyrene and estertf led p-hydroxymethylstyrane. %vhlch crosallnk under the prea- 
enceofadd; 

COP resins which crosslink under the presence of aminesMatent pdyamines. such as 



f CH CHg- 


n 
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which undergo croslinking upon Irradiation wtth light under the preaenoe of bia-epoxide; 

epoxy reslna. euch ae glycldylated crosol novolac, btephenol Adiglyddyl other. hydantoln-N.N'-blafllyclde. 

propyleno-1 ,3-bi»hydanloin.2-hydroxytriglycide, p-amlnophenoltriglydde. dlaminodiphenylmethanetBtra- 

glycWe. vinylcydohexene dioxide. 3.4.«poxycydohexy!methyl-3,4-€poxycyck>hexanecart>oxy1ate and 

mixturaa thereof, which crosslink In the presence of appropriate <^rlng agents, such as polyemlnes. no- 

volacs. polyaminoamides and pdycart>axylic anhydrides; 

esters of poly(vinyl benzoic acidX such as polymers having repeating groups 



which tranafbrm to poly<vinyl benzoic acid) by heating in the presence of catalytk: amount of acid; 
blocked poly-p-hydroxystyrenes. such as having repeating groups 
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which transform to poiy-p-hydroxyatyrene by heatin9 in the presence of catalytic amount of acid; 
esters of polyacrytates and poiymethacrylates. such as having repeating groups 



which transform to polyacrytic- or potymethacryltc acid by heating In the presence of catalytic annount of 
acid; 

polycarbonatea, such as having repeating groups 
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5 



which dapolymeriza under hoatirig; and 
to mixtures of methacryilc add-inethyl methacrylato copdynMr and methacryloyi chloride-methyl methacry- 

late copolymer, which crosslink by heating; 

b1 1 ) positive ion beam resists, such as poly(methyi methacrylato). poly(nwthylvlnyl ketone), poly((ert-butyl 
methacrytats) and poly(butene sulfone); 

b12) negath/e Ion beam reslata. such aa poly(vlnyl acetate). poly<vlnyl clnnanrwta). poly(methyl alloxana). 
15 poiy<glycidyl methacrylale-co-ethyl acrylate). polyslyrene. poly(4-chlaroslyrene), poly<4-bromo$lyrene) 

and novctac; 

b13) silicon containing positive resists, such as poly(dimethylsiloxana), poly(phenylmethyl8lloxane). and 
siloxane substituted propyl mathacrylabds, such as 


2S 


SO 


35 



40 and 

b14) silicon containing negath/e resists, such aa copolymers of trimethylsltytmethyl styrene with chloroa- 
tyrene. chloromethyteted poty(diphenyt siloxane), brominated poly(1-tHmethytslly1 propylene). poly(trlaityt 
phenytsilane) together vrith 2.6-bis(4'-azidobenzal>-methy1cyclohexanone. and poly( In methyls ilylnneihyl 
atyrene) In combination with 1 .2,4-trlchlorabenzene and 3,3'-dlazldodiphenyl sulfone. 
45 Prefeired components (b) of the InatanI oompoaitiana are poaitive resists of b1). negat^e resists of b2). 

photopdymers ol b3), positrve deep-UV reaisis of b4). negative deep-UV resists of b6), and chemicalty and 

thermally effectable polymers of b10]. 

Especially preferred are diazoquinone resists; dichromated polymers, such as dlchromated gelatine. 

-starch, -poly(vinyt alcohd). -poly<vinylpyrTOlidone), -poly(viny1 butyral) and -poly(amldeacid); 
so polymefB having crosalinking groups In aide chains, such aa paly(vinyl cinnamate), pQly<vlny1 cinnamylMene 

acetate). poly(vinyl alcohol) to which chalcone or phenylene diacrylate are attached, and polyesters of p-phe- 

nylenediacrylie acid (PPOA) with glycola; 

bis acdde reaists based on poly(cl8-isoprene) and bis-azkles, such as 2.6-bia-(4-azidot>enzal)-4-methylcyGlo- 
hexanone (ABC), 4,4'-diazkk»6tllbene, 4,4'-diazidobenzophenone and 4,4'-diazidobenzQlactone; 
33 water precessable azido resists; 

photopdymers containing reactlva binders, the binders being for example, unsaturated polymers obtained tiy 
the oondenaatkin of meleic and fumarlc acid with glycols, pdyfunctional acrylates and pdyfunctional pre po- 
lymers: 
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poly(tBrt-butoxycart>ofiyloxystyrBne) with an onlum salt acid generator 

bb^da-cycltZBd rubber compositions containing 4k4'-dlazidadiplienyl sulfide and b»-azlde-poly(vlnyl phe- 
nol) oompositione oontatmng 3.3'-dlazidodiphenyi sulfbn; 

poMP-^droxystyrene) or novolacs with nnelamine crosallnker together with acid catalyets. esters of poly(vfnyi 
5 benzoic acid), poly( acrylic add) and poly(methaGryllc acid) having releasing groupe which groups are released 

by heating in the presence of catalytic add, 

and bloclced pdy-p-hydroxystyrenes. 

The above mentioned examples of suitable components (b) of the instant oomposHions are well known In 

the art and are deecribed for example In A.Rel8er, Photoreactrve Polymers, John Wiley & Sona, IdBg. 
fo If the above composition further contains a catalyst the polymer structuring and pigment formation is fa- 

cllitated. 

It is prefiarred, therefore, that the above composition further contains (c) a catalyatfcr poaitiva or negative 
polymer structuring and/or pigment formation from ths above (b) and (a). 

The catatysl (c) Is preferably an acid, a base or a compound selecth^ety absorbing a specific wavelength 
15 of electromagnetic radlatbn. e.g.. In IR/NIR. and in partk:ular. a latent acM or t»9e. 

Examples of such latent ackjs ara, for example, those capable of forming ackls under actinic irradiation, 
such as onium salts. e.g., dlazonium, sutfonium, sulfoxonium and iodonlum salts. 
Prsfsrred ere the sulfbntum salta of formula )CVIII 

(Ari),(RaoX{R,,)^X- (XVIII), 

K) Wherein for example 

ATi is phenyl* naphthyl or phenyl-COCHr which Is unaubstltuted or substituted by Ct-C4-alkyl, C|-C4-alkaxy, 
-OH and/or nitro. 

Rm is C|-Cs-alkyf or CVCrcydoaikyI, 
Rj', is tetrahydrothlenyl, tetrahydrafuryt orhexahydropyryl, 
2S a is 0.1. 2 or 3, 
t is a lor 2, 

u is 0 or 1. In which the sum 9*\*u is 3. and 

X~ Is a chloride-, bromUe- or iodide anion, BF4~. PF«~, AaFe'. SbFe~. FSOa' or the ankMi of an organic sulfonic 
add or cartxixylk: acid. 

90 Prefeiebly. phenyl-, naphthyl- and phenacyl groups Ati are singly subatHuted, especialy by CI. Br. methyl, 

metiioxy, -OH or nitro. More preferak)ly, these resklues era not substituted. R30 is preferably Ci-C4-alkyl, ea- 
pedally methyl or ethyl. Preferably. sis2or3, tislorO and u is 0 and nnore preferably, s is 3 end t and u are 
0. Moet preferably, Ar^ is unsubstitutod phenyl and s is 3. 

If X* means the anion of an organic autfonic acid or cart>oxylic add, then antona of aliphatic, cydoaliphatic, 
ss cartxxiyd to-aromatic, hetsrocydio-aromatic or arallphatic sutfon* or carboxyllc adds can be used. TTiase 
anions can be substituted or unsut>stltutBd. Sulfonk: or carboxyllc ecMs with lower nudeophllk:ity . such as par- 
tially- or perfiuorinated derivatives or derivatives substituted at the position neighboring the ackJ groups are 
piefen^. Examples of substftuents ara helogen such as chlorine or mors preferably fluorine, alkyi such as 
methyl, ethyl or n-propyl, or alkoxy such as methoxy, ethoxy, or n-prapoxy. 
40 Examples of aliphatc aulfonic ackia are nnelhane- ethancH, n-propane- n-butane- and n-hexane eulfontc 

add or conresporxltng partially- or perftuorinatad derivatives. 

Examples of aliphatic carboxylk: adds are formic add, acetic acid, propfonic acid, butyric add, pivallc acM. 
capronic acid, 2-e1hyihexy1 carboxyllc ackJ and fatty actda. such aa iauric add. myristinic add or steark: acid, 
as well as partially- or perfiuorinated derivatives of these acids. 
45 Examples of cydoallphatte sulfonk> or cart>oxyllc adds ars cydohexane carboxyllc acU, campher-IO-sul- 

fonic acid or their partially- or perfiuorinated derivativea. 

Examples of carbocydic-aronwtic sulfonic adds are benzene-, toluene-, ethylbenzene-, isopropylben- 
2ene-, dodecy1t>enzene- or dimethylbenzene sulfonic add, 2,4,6-tr1lsopropylt>enzene sulfonic add, 2,4,6-tri- 
methylt>enzene sutfonk; add, naphthalene sulfonic acki, -disutfbnk: acM or-trlsiifonic add and the correspond- 
so ing alkylated or partially- or perfiuorinated derivatives of these sulfonc adds. 

Examples of hetsrocydlc-aromatlc aulfonic ackls are pyrktln»-. thiopherte- or pyrrole sulfonic add and the 
eonresponding pertially- or perfiuorinated derivatives of these oompounds. 

Examples of cartMcyclic-aromotic carboxyllc acUs ars benzoic ackj. toluene-, ethyit>enzene-. isopropyl- 
benzene- or dlmethylbenzene cartxsxyllc add, naphthalene carboxyllc add or anthracene cartxtxyllc acU and 
55 tlie corresponding partially- or perfiuorinated derivatives of these corrtpourxls. 

Examples of hetBrocydlo-eromatJc carboxyllc ackts are pyridine-, thiophene- or pyrrde carboxyllc add as 
well as the oorrespondlng partially- or perfiuorinated derivatives of these compounds. 

Examples of arallphatic cart>Qxylic ackis ars benzyl carboxylic add, a-methyibenzyl cartkoxylic acid and 


30 


to 
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clnnamic add, as well as the corresponding partially- or perfluoilnated dertvatlves of these compounds. 

X' in formula XVlll above Is preferably the nxinovalent anion of an ofQanIc sulfonic acid, especially a par- 
tially- or perf luorlnated sulfonic acid. These anions are characterized by a particulary low nudeophilicity. 

Examples of particularly appropriate sulfonium salts of formute XVItl are triphenylsulfonium bromide, trf- 
phenylaUfonium chloride, triphenylsulfonium Iodide, triphenylsutfonlum hexafluorophosphate, triphenylsulfo- 
nium hexafluoroantimonata, triphenylaulfonium hexafluoroarsenate, triphenyleulfonlum trifluoromethaneeul- 
fonate.diphenylemytsulfonium chloride. phenacyldlmethytsuHbnium chloride, phenacyltetrahydrothlophenium 
chloHde. 4-nitrophenacyllBtrahydrothiophenium chloride and 4-hydrQxy-2-methylpheny<hexahydrathiopyryll- 
um chloride. 

As onium compounds iodonium salts of formula XIX 

(Arrl'-Ara)Xi- (XIX) 

can be used, vwherein for example 

Afi and Afa are each independently of the other phenyl or naphthyl which ie uneubstitutad or substituted by 
C|-C4-alkyl, C|-C4-all(oxy. halogen and /or nitro or Ar2 end Arg together fbfm a group of formula XX 


20 


^92 


«a2 


<XX). 


wherein Rsa is Ci-C4-allcyi. Ci-C^-alkoxy. halogen or nitro and Y is a direct bond. -0-, -CHr or -CO- and 
Xr nteans a chloride-, bromide- or iodide anion. 

Iodonium salts of formiia XIX are desoril>ed, for example, in GB-A 1 639 192. 

As latent acids eligibte for use in the present invention, compounda of foimulae XXI-XXVUI which generate 
sulfonic add under actinic irradiation are also appropriate: 


R53 — CO— C-OSOa-|-Rs8 
«a5 Jv 


(XXI). 


39 


r 


I 


Rs7-CO-C~CHOS02- 


(XXU). 


40 


45 


o 


(xxni)* 


•42 


V 


R4, -COC-CHjOSOj-i-R. 
A43 J, 


44 


(xxrv), 


55 
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( 


M 

o 


J V 


(XXV). 


(XXVI). 


and 


R4B 


(xxvn) 


2ff 


J9 


40 


49 


50 


55 


M — OS02-R4, 


R37— c 


(xxvni) 


C = N 


wherein 

V ia 1 or 2, preferably 1, 

R» 18 phenyl or naphthyi which i8 uneubstitutad or aubstituted by 1-3-a, -Br. -CN. -NO2, CrC^-alkyl. C,-C4- 
alkoxy. Ci-C4-alkylthlo. phenoxy. phenylthte. CrC4-allcy1amlno, CrC4-dlalkylamlno or benaoyl. especlaly phe- 
nyl unsubstiluled or singly substituted by -O, methyl or methoxy, 
R»4 is hydrogen or Ci-C4-alkyl and 
R» ia hydrooen. Ci-C^-alkyl or phenyl or 

R34 and Ra6 together vnth the bonding- C-atom form a cydopentane or cyck)hexane ring. 

R« le. If V Is 1. then C,-Cis-alkyl. phenyl or naphthyt which Is unsubstituted or ^bstituted by Ci-C^-aikyl, or 

cydopentyt, cydohexyl or campheryl and If v Is 2. then Cr-C«-alky1ene or phenylene, 

R,7 Is phenyl or naphthyl whteh is unsubstituted or substituted by 1-W:i. -Br, C|-C4-alkyl, Ci-C4.aikoxy. C,- 

C4-alkyUhio. phenyl, phenoxy. phenylthk>. Ci-C4-aIkyl-CONH-, benzoylamino or dimethylamino. and in partio- 

ular phenyl which is unsubstituted or singly substituted by -Q. Ct-C4-aikoxy. methytthb or phenyl. 

Rn is -OH or Ci-C4-aikyl. 

Rs» is C|-C4-alkyl or phenyl, 

R40 is hydrogen. C^-C4-Blkyl, f uryl or -CO, or 

Rjo and R40 together with the bonding-Oatom fonm a cydopentane- or cydohexane ring, 

R41 and R42 ar« each Independently of the other phenyl which Is unsubstituted or substituted by halogen. Ci- 

C^-alkyl or Ct-C4-aIkoxy. 

R4) is hydrogen or C|-C4-alky1, 

R44 is. if V is 1. then Ci-C«-alkyl. phenyl, naphthyl or benzyl and if v Is 2. then Ci-Ci-alkylene. phenylene or 
xylylene, 

PUe is phenyfsne or naphlhylene or -CH«CH- which is unsubstituted or substituted by halogen, nilro, CrC,- 
aikyl. CrC4-aikoxy or Ci-C4-filky1thio, 

R44 Is, tf V Is 1. then Ci-C,rslkyl. or phenyl which is unsubstituted or substltutad by halogen, nitro. C^-C4-al 
kyl or Ci-C4-alkoxy, and if v is 2, then Cs-Cg-alkylene or phenylene, 

R4r is phenyl or naphthyl which is unsubstituted or substituted by halogen, nitro. -CN. CrC4-alky1, methoxy. 
efhoxy. dimethylamino or benzoyl, and 
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R4a are each Independently of the other Ct-C4-a(Kyl. 

Alkyi* alk<ixy-» alkylthio-, alkylamino-, dialkylamino-, alkylcarbamoyt- and alkylena groups as defined can 
tM straigh-chainad or branched, however, prefeiably straight'-chained. Halogian maana, in particular, -Q or -Br. 

Compounds of tbnmutae XXhXXVI are described, for example, in EP-AO 166 682 and EP-AO 065 024 as well 
5 as the lltamturB referenoes citad therein. Partkxierly preferrBd ocmpoiinds of formulae XX(-XXVi are phanacyl-p- 
mathytbenzeneeutfonata, benzoin-p-tDhieneaulfbnata, 3-(p-tDlueneaulfony1oxy)-2-hydroxy-2-phenylTl -phenyl- 1- 
propanone-(a-(p-to(uenesUfonyl axy)n>e(hylbenzoln}, N-(p-dodecylbenzenesuirony1oxy>-1.8-naphthallniide and 
N-<phenyl9iifbnykixy)- 1 .6-nephthatimide. 

Further appropriate compounda to be uaed aa laterit acids are o-nitfobeoealdehydea, whk:h transfbrnied 
to to o-nitrobenzolc acid, such as 1-nitrobenzaldehyde and 2.6-dtnftrobenza)dehyde: a-hakDgenacetoptienone. 
such aa a.oua-tiicNoroaoetophenone and p-tertbutyl-u,u.a-tr1chloroacetophenone, as well aa sulfonic ackl 
esters of o-hydroicyacetophenona, such aa 2-hydroxybenzophenone methaneauHonate and 2,4-hydroicyben- 
zophanone*t>ts-(methanesulfonate}. 

Finely, such compounds containing aromatlcaliy bound chlorine or bromine as deecrlbed In EP-A 0 316 
15 649. for example, oompounds of formula XXIX %vith at least one aromatkslly bound chlorine or bromine atom, 
are appropriate as latent adds: 


20 



(XXDC). 


wherein for exan^e 
p Is. for example. 0 or 1. 
R40 ia -COOH. -ORu or -SR^, 
90 R^o and i^i are each independently of the other hydrogen. -CI. -Br. alkyI which may t>e subatitutad by aryl. 
alkoxy. aryloxy. -OH or-F, or aryl which may be substkuted by alkoxy. aryloxy. -OH or halogen, 
Rsz la hydrogen. alkyI, aryl or acyt which may be aubetltuted analogously to Reo 

A* ia, if p ia 0. then hydrogen. -CI, -Br. or alkyI which may be eutsatituted analogouaty to Rm and if p ia 1 , then 
-SO2-. propylene or perfluoroalkylene; and 
ss B* is a group 


40 



«51 

alkylcartxviyl, alkoxycarbonyl or sulMtituted aulfonylimidecarbonyl. 
45 Examples of the compunds of this Kind are hexafluorotetrebrofrio-blsphenol A, 1,1 ,1-trte-(3,5-djbronKM^ 
hydrQxyphenyi)ethane and N-<2.4.a-tr1bromophenyl)-N'-(p-tolueneeutfonyl)urea. 

As compounds of the latent acki, those of formiia XVIM wherein Ar^ is phenyl, s is 3, and X' is SbFe', PF^" 
and especially the anfon of an aliphatic, partlalf luoroaromatic or perf luoroaromatk: siJfbnIc acM, are preferred 
Inpartlcular. Particularly preferred anions X' are CFaSOj". C^FsSOj-. n'CJFjSO^', n-C^FgSOj-' n-C^F^aSOj". 
50 n-CgFirSO}'. Triphenylsutfbnium trifluoromethanesiifonata is used most preferably as the latent acid. 

if the catalyats to be uaed in the praaeni invention are latent basea. then those capable of forming bases 
under actinic innadiatlon are preferrBd, 

Aa examplea of such preferred latent baaea. there are compounds of formula XXX 

(Co(NR«R54R«4)aZ)2- (XXX), 

99 wherein 

Co is cobalt (IH) km, 

Rsx. R64« and R66 are each independently of the other hydrogen, Ci-Cr-aikyI or Cs-CT-cydoalkyl, and 
Z b hak>gen. 


33 



EP 0 654 711 A1 

Preferably. Ro. ^ and R« are each Independently of the other straight chained C|-C4-alkyl and Z Is CI 
or Br. 

Further examples of prefemd latent baaes aro thoae repreaented by formula XXXI 

Ar^ReMOCONRfiTf^ (XXXI). 

5 wherain 

Ar4 ia phenyl or naphthyl which ia unaubatituted or aubatituted by -Br. -CN, Ci-C^alkyl, C,-C4- 

alkoxy. Ci-C4-alkylthio. phenoxy. phenytthio, CrC4-alkylamlno. CrC4*dlalkytamlno or benzoyl, 
R«e la C,-<Valkytene whk;h la unaubstHuted or aubatituted by halogen, -NO^ -CN, -OK C|-C4-aIky« or C1-C4- 
alkoxy, and R^s era each independently of the other hydrogen. Ci-Ce-alkyl or (VCT-cydoalliyl. 
w Prafarably. ATi is phenyl sut»stituted by -CI. methyl, ethyl propyl, methoxy. ethoxy. propytoxy or nitro. Rm 

la methylene substituted by methyl, ethyl or propyl, end R57 and Rm ere each independently of the other hy- 
diogen, CrC4-alkyl or Cs-Cft-cydoalkyl. 

Pfefafred catalysts (c) of the instant compoaittons aie sulfonium aalts. 

Particularly preferred are trlphenylsiifontum trif iuoromethaneaulfonata and the compounds 

IS 


20 


so 
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40 The composition for fonmlng structured odor Imagea according to the present Inventkm can genetaUy be 
piepared simply by mixing the Instant components (e), (b) and optionally (c). 

Component (a) is chosen according lo the color of the rageneraled pigment partkiles. 
The positive or negative resist-type resin, polymer or prepolymer of component (b) should be chosen ac- 
cording Id the kind of deairsd odor intages, Le.. positive imagea or negative imagea, and the treatment to be 
45 applied to the composition, le.. heat, eiectronnagnetic irradiation auch as UV-. visible-, electron-, neutron-, las- 
er- or X-ray Irradiation or a oomdnatton thereof. 

For example, if it is deairsd to obtain positive imagea by viside light IrradiatkMi, one of the poaH^e resists 
as dasslfled b1) Is chosen. If It Is desired to obtain negative Images by X-ray irradlatkxi. one of the negative 
X-ray resists as classified b9) Is chosen. If it Is desired to obtain negative Images by laser irradiatk>n. one of 
50 the heat-curable pdymers. such as a mixture of methacrylic add-methyl methacrylate copolymer end metha- 
cryioyl chlorMe-methyl methacrylate copdymer. contained in chemicalty or thenmafly effectable pdymers as 
claasif led b10) la choaan. In the laat mentioned caae. it la preferred to add. In the polymer, a compound having 
abaorption at the wavdength of the incident laaer beam so aa to affectiveiy tranafbrm optical energy into ther- 
mal energy. If it is desired to obtain negative images by applying a oomdnatton of heat and electromagnetic 
S9 irradiation, then such a system as containing poly-p-hydroxystynene with mdamlne croasllnlcer of b1 0) Is chos- 
en. The chaics of other resins, polymere or prepdymers. shouki be done likewise. 

if component (c) is not added, oomponents (a) and (b) are compounded at a ratto of from 0.01: 99.99 t>y 
weight to 80 : 20 by weight, preferably from 1: 99 by weight to 70: 30 by weight, more preferably from 5 : 95 
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by weight to 60 : 40 by weight and most piBferably from 10: 90 by weight to 50 : 50 by weight 

If oomponent <c) is added, the compounding ratio among componenta (a] : (b) : (c) b chosen so aa to be 
from 0.01: B9.98: 0.01 by weight to 75 : 5 : 20 by weight, preferably from 1.00 : 98.90: 0.10 by weight to 70 : 
15 : 15 by weight more preferably from 5 : 94 : 1 by weight to 60 : 30 : 10 by weight, and moat preferably from 
5 1 0 : 88 : 2 by weight to 50 : 42 : 8 by weight. 

The component (c) ia preferably contained in the oompoaition. 

The above prepared compositions are preferably diluted with a soh/ent so as to allow easy coating on a 
auitatjle substrate. 

Examples of appropriate soh/enta are ethers, such as tetrahydrofuran and dioxane; glycxjlethers. such as 
70 ethyienegiycol-methylether. ethyleneglycd-ethylether, diethylenegtycol-monomethylether and diethylenetfy- 
col-monoethyiether; aprotb aol vents, such as aoetonltrlle, t>enzonitrile. N,N-dlmethylformBmida, N.N-dlme- 
thylaoetoamide, nitrobenzene, N-methylpyrPolidone, halogenatod aliphatic or aromatic hydrocart>ons, auchaa 
thchloromsthanei benzene unaubstitutad or Bubatttuted with alkyl. alkoxy or halogen, such as tduane, xylene, 
anisote and chtorobenzene, and aromatic N-heterocydes, such as pyridine; plcoline and qulndine; alcohols, 
15 auch as methanol, ethanol and dlacetone alcohol; cartxsxyfates and lactones, such aa propylene cart»nete. 
ethyl acaiate. methyl propionate, ethyl twnzoate, f-txityrolactone and r-valerolactone; sulfoxides, such as di- 
methyl sulfoxide; sulfones, auch as dimethyl sulfbne and diethyl sulfone; and Itetonea, auch as dimethyl ketone, 
methyl ethyl ketone and cydohexanone and othera; water may be used for watar^aduble componenta such 
as poly(vinyl dcohd). 

20 The composition of the praaent invention la diluted preferably with one or a mbrtura of the at>ove advents 

ao that the solid content thereof is between 1 and 90 wt%, preferably between 5 and 60 wt%, more preferat)ly 
between 10 and 70 «vt%, and most preferably between 20 wt% and 60 wt% based on the solution. 

The at>ave prepared sdutkin containing the oomposHton of the present Inventkxi Is In general applied over 
an appropriate substrate, aubjeded to electromagnetic irradiation auch aa visible-. UV-, laser* or X-ray irra- 
26 diatton, or electron- or neutron irradiation and/or heating, and optk)nally to development using appropriate de- 
vetopera* so aa to form cdor Images for optteal- and thermal recording or to falsricate color fitters for LCOa. 

in another aspect of the present invention, there Is provkjed a method for produdng colored patterns or 
Images in whk:h the pattern or Image layer la cdored with insoluble plgn^ent. locally regenerated from its sdu- 
ble pracuraor, induding the steps of 
30 (1 ) forming a potymer layer containing dissdved pigment precursor using a composition comprising com- 

ponents (a), (b) and optkMiaNy (c). and 

(2) locally rsgenerating the pigment from the atovesduble precursor by chemical-, photolytical- orthermal 
means, by laser or other aotroes of irradiation. 

The expression tormirtg a pdymer layer*, as specified in step (1 ) of the above method, is meant to indude 
19 a layer covering the whde surface of the substrata as well as a layer v^lch may only cover certain araaa of 
the autiatrate and which layer was applied Imagewlae or patternwiae, respectlveiy. 

One advantageous way to nsgenerate the pigment in step (2) b by laser marking. 

The preparation of the above compositmn h step (1) is cairied out as described in the foregdng text. 

As methods for forming pdymer pattern or image layers, there are known varkxjs techniques like photo- 
^ lithography, impact printing, such aa screen printing, gravure pnnting, flaxo printing and of faet printing, non- 
impact printing, such as ink-jet printing, thermal dye diffusk>n transfer, laser marlcing, etectrodeposltk>n etc. 

In photdlthography. the above oomposttton la applied over an appropriate substrate by means of a known 
method, such as spin coating, spraying, dip coaling or the like, fdlowed t»y application of elsctromagneiic ir- 
radiatkm, such as UV-. visible-, electron-, neutron- or X-ray irradiation and upon necessity, heat 
45 The kind of dectromagnetic Irradiation to be applied Is chosen according to the resin, polymer or prepo- 
lymer of component (b) contained in the composition. 

If the resin, polymer or prepdymer of component (b) is a positive or negative raaist. then UV- or visible 
light Is used. If the resin, polymer or prepdymer of component (b) Is a posith^e or negative CIV resist, then UV 
light Is used. 

so If the resin, pdymer or prepdymer of oompor>ent (b) is a positive or negative X-ray resist, then X-ray is used. 
If the resin, pdymer or prepdymer of component (b) Is a poslth/e or negative decbron resist, then eleotrorv or 
neutron t>eam la ueed. If the reein. pdymer or prepdymer of oomponent (b) is a photopdymercEable system, 
then UV- or visible light is used. 

The above Irradlatton Is carried out at a cpnventtonally used power and doee, and If necessary, fwat Is 
55 applied subsequently. 

The IrradiatkMi with dectioinagnetlc light, such as UV- or visible light, or X-ray. or with beams of partteles. 
auch as eledron- or neutron tMsma, Is usually carried out through an appropriate mask or pattern so aa to 
obtain desired strudured odor images. Details of such maaka or patterns are described, for example, in A. 
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Reiser. Photoreactlve Polymers. JoTin Wiley & Sons, New York. 1989. 

If laser la used as a UV- or visible light source, no inaak Is necassary because patterino Is achieved by scanning 
the lasor light (Direct Overvrrite Technique). 

In innpact-printing and ink-jet printing, the ebove composition is transferred to the substrate by screen 

5 transfer, flexo trenafer. offset transfer, gravure transfer or lnk-)ef ting, foitowed by application of dectromag- 
netic irradiation, such as UV-, visible-, electron-, neutron- or X-ray irradiation. The criteria for the choice of eleo- 
troniagnetlc irradiation are the same as Itiose above. In these mettiods. no mask or pattern is needed since 
the composftion Is transfsired to the substrate according to predetermlnad patterns. If necessary, heat is ap- 
plied after exposura to electromagnetic irradiation. 

10 In flexo printing, gravure printing and offset printing. H is also possible to transfer the composition after 

curing. In this method, the composition on a blanket or the like before transfer b exposed to electromagnetic 
irradiation as above and then transferred to the eubetrate. Since the composition is hardened in this process, 
polymer pattern or image layer having sharp image edges are obtained. It is preferred that the substrate is 
coated with an adhesive polymer so that the cured composition can easily be transfeiTed. 

15 In elect rodeposltion, the above oomposltkKi Is transfarred by electrophoreses or micellar depositbn onto 

the surface of patterned ITO (indium-tin-oxide) electrode formed on the surface of a substrate, foitowed by 
applkation of electronruignetic irradiatton as above. The choice of the electromagnetic IrTadiation Is made in 
the same manner as above. If necessary, heat is applied after exposure to electromagnetic inradiation. 
Step (2) is cBifled out by applying chemkal means, heat or electromagnetic Irradiation such as UV-, visible-. 

20 electron-, neutron-, laser- or X-iay Irradiation or a combinatton thareof to the above prspared polymer pattern 
or image layer. Preferably laser Irradiation is used In this step (2), enabling the most proferred alternative of 
computer guided laser marking. 

For this purpose. In step (1), a substrate Is coated with the above compost1k>n using spin coating, dip coat- 
ing or spray coating or the like, followed by appticatlon of electromagnetic irradiation, such as UV-. visible-. 

2S electron-, neutron- or X-ray irradiatton. but withoutusing any maak or pattern, to honrK>geneou8ly ojre theresin. 
potymer or prapolymer contained in the composition, followed by step <2) using the above laser. The chobe of 
appropriate electromagnetic irradiation is made in the same manner as described above. If necessary, heat 
is applied after exposure to eiectronnagnetic Irradlatton. 

If the rasin. polymer or prapolymer of component (b) contained in the oompoeitkin is thermally curabla. 

30 concomitant formation of patterns on the substrate and local regeneration of pigment from ft s precursor is pos- 
sible for example by using a NIR laser. It is preferred that a near infrared at>sorber b contained in the above 
composition so that laser quantum energy is efficiently transformed to thermal energy. 
Although no step of development Is mentioned. It may be added according to the application, as in the appli- 
cation to ttie rabricalkxi of oolor filters fbr LCDs. In such a case, conventionally used devetopera and proce- 
ss dures are applied. 

Upon Irradlatton electromagnetic light or beams of partldas, or application of heat or chemical means 
in step (2). nano-sized pigment partkJes are generated in situ, accompanied by a drastic color change, so that 
formatk>n of pigmenl-based structured color images with the rssdutton of 0.5 ^m is possible. 

The above described method Is of wide scope of appilcatksn, and thBtefbre. can be applied variously to 
40 optk»l- and thermal printing and Hwxding as well as the fabrkation of color filters for LCOa or the like, with 
higher transparency, higher contrast ratb, higher color purity and strength, higher pattern resolution and pre- 
cision of Image, no (dye) odor mbtlng. no dogging of sieves during purification of color/polymer mbctures. 
smoothness of image sur faco. higher registration accuracy, higher sharpness of image edges, higher thermal, 
chemical and light stability, and easy producdon of ultra thin films. 
4S Moreover, since the pigment precursors of the present invention are in general fluorescent leading out of 

the recorded Infonnation can be achieved not only baaed on the regenerated pigment, but also based on the 
fluorescence charts of the ptgnnent precureors and the regenersted pigment remaining in the image fonming 
layer, offering a wider scope of applications of the present Invention. 

In a further aspect of the present Invention, there Is provided a method for fabricating a oolorf liter for LCDs 
50 induding the step of pattern dyeing of a transparent conducting or nonconducting substrate with insoluble pig- 
ment particles locally generated from soluble precursors already Incorporated Into the pattern layer. 
The above method in general indudea the atepe of 

(1) forming a pdymer layer oontarning dissolved pigment precursor on a transparent subslrsta using a conv 
position oomprtoing components (a), (b) and optionally (c), and 
55 (2) locally regenerating the pigmentfrom the atx>ve soluble precursor by chemical-, photoiytical- ortharmal 

means, or by laser or other sources of Irradiation, or a combination thereof^ and 

(3) repeating the above ateps (1)-(2) three times with changing pigment precursor so that odofed patterns 
of k>lue. green and red are obtained. 
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Since the fabrication of color filters for LCDs Is a process of producing structured color Images, the above 
descrfbed method for producing colored patterns or Imagea can be dlraclly applied, but rBpaatlng three times 
wHh changing pigment precursors so as to obtain color patterns of blue, green and red on the same substrate. 

The steps (1) and (2) are the aame as those of the method for producing colored patterns or Images. 
5 Acoordingty, photolithography. Impact printing, such as screen printhg. f lexo printing, grevure printing and 

offset printing, non- impact printing, auch aa elect lodepoaition, ink-jet printing, laser marking and other tech* 
nlques can be applied for embodying the method. A prefemd embodiment Is the fabrtcatlon of color filters for 
LCDs via laser marking. 

Photolithography indudea single^layar process and double layer process. 
10 In single layer process, coated iTO (indium-tin-oxkie) as the above transparent substrate is coated with 
the oompo8itk>n as above containing precursor of blue, green or iBd pigment and a resist, followed by electro- 
magnetk: irradiation through an appropriate mask or pattern to achieve atfucture patterning in step (1). In step 
(2), pigment regeneralk)n from the pigment pnaoirsor is carried out. and upon necessity, ttie portion of the 
composidon In which pigment is not regenerated Is removed \yy using an appropriate developer. In steps (1) 
15 and (2), mosak> or stripe-like colored patten Is obtained. This process Is repeated three times with changing 
pigrrwt precursor so as Id fabrteate a color filter of blue, green and red colors. 

In double layer praoess, coated (TO aa the above transparent substrate Is coated with the compositkm aa 
above containing precursor of blue, green or red pigment and e thermo-setting prepolymer, which is further 
coated with a colorless resist, followed by elect romagr>etic irradlabon ttirough an appropriate mask or pattern 
20 to achieve structure patterning In step (1). In step (2), pigment regeneration from the pigment precureor and 
cnossllnking of pigmented pre-polymer are carried out. and the top resist layer Is removed using an approriate 
developer. In steps (1) and (2). mosaic- or stripe-like colored pattern is obtained. Th\B process is repeated three 
t\wes with chenging pigment precursor so aa to fatsdcate a ootor filter of blue, green and red colors. 

In impact printing method, the composition as above is trar^sferrsd in the desired pattern to the transparent 
25 substrate, whk:h is exposed to electromagnetic inradiation or heat to achieve structure curing in step (1). Hero- 
in. If the composition Is cured t>efore transfer In gravure printing, flexo printing or offset printing, the composltk)n 
does not need to be exposed to electromagnetic kradiatlon. Pigment regeneration is carried out In step (2), 
wherein no development is necessary because the ITO is coated with the composition only at desired posltk»ns. 
This process is rapeated three times with changing pigment pracursor so as to fabricate a color filter of blue, 
30 green and red colors. 

In the laser marking rT>ethod, the transparent sutistrate is coated with the com posit kin as above, and upon 
necessity, followed by exposure to electromagnetic irradiation or heat in step (1). The pigment regeneraton 
In step (2) is achieved by using a computer-guided laser equipment. If the resin, polymer or prepolymer con- 
tained in the composition is a thermally ounit)le resin, concomitant patterning and regeneratton of pigment is 
S5 possible In step (1) and (2). Thb process Is repeatad three times with changing pigment precursor so as to 
fabricate a color filter of blue, green and red color. 

In the eiectrodeposition method, the composition aa above is transferred onto the surface of patterned 
ITO as the above transparent substrate by electrophorese. mioellar deposition or ttie like, foltowed by expoaura 
to electromagnetic Irradiation or heat In step (1). Pigment regeneration b carried out In step (2). wherein do- 
40 vekiprr^nt la not necessary. This process is repeated three times with changing pigment precursor so as to 
fabricate a coiorf liter of blue, green and red oolor. 

In order to achieve the desired Image formation. In certain appllcattons It may not be necassary to use ttie 
aforementioned component (b) of the instant compositions. In such cases any kind of known high molecular 
weight organic binder nuiterial may be used as component (b*). sakJ binder material fulif tiling ttie f unctton of 
45 appropriately f UIng Instant component (a), the sdubie pigment precursor, on the substrata on which a colored 
pattern or image should t>e produced. 

Acoordlngiy. a further subject of the invention is a method for producing colored patterns or images In- 
cluding the steps of 

(1) forming a polymer layer containing a dissolved pigment precursor component (a), a high molecular 
50 weight organic binder material (b'} and optkinally (c), and 

(2) locally rsgeneratlng the pigment from the above soluble precmor by chemical, photdytlcal or thermal 
nteans. or by laser or ot her sources of irradiatk>n . 

Examples of appropriate high molecular weight organic binder materials are polymers based on vinyl conv 
pounds, auch as polyatyrene, poly-a-mathyietyrBne, pory-p-methytatyrane, poly-p-hydroxystyrene, poly-p- 
as hydroxy phenylstyrsne, polyacry lakes such as poly(methyl acrylate), poly(acrylamide) and the corresponding 
methacryllc compounds, poly(methylmaleate). poly(acryk)nltrile), poly(methacrylonltrile). poly(vlny1 chloride). 
poty(vlnyl fluoride), poly(vlnylldene chloride). poly(v{nytldane fluoride), pdy(vlnyl acetate). poly(vlnyl alcohol), 
poly(methytvinylether) and poly<buty1vinylether); 
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polyesters such as particularly polyethylene terephthalate, polycarttonates, potyoieflns such as polyethylene 
and polypmpylena, and polyalkadianes audi aa polybutadiene; 

or copolymers of two or more of thece compounds such as ABS or poly(vinyl chloride / vinyl acetate / vinyl al- 
cohol): 

5 novoiaca derived from a Ci-C«-aldehyde, e.g., fbnmaJdehyde and acetaldahyde, and a dtnudear, prefenat^ly 
mononuclear^ phenol wtiich may optionally t>e sutMtituted t>y one or tvifo C|-(Valky1 groups, by one or two ha- 
logen atoms or by one phenyl nucleus, such as o-, nv or p-cresol, xylenol, p-tert.buty1phenol. o-. or p-non- 
ylphenol, p^lorophenot or p-ptienylphenol, or those with more than one phenolic group, such as resoiuin, 
bis-{4-hydraxyphenyl)nrtelhane or 2,2-bia-<4-hydfoxyphenyl)propane; 

w polymars formed from nialeimides and/or maleic anhydrides, for example, copolymers from maleic anhydride 
and atyrene: 
poiy( vinyl pyrrolidon}; 

biopolymers and their derivatives, auch as cellulose, starch, chitin, chitosan. gelatine, zein, cellulose deriva- 
tives, for example ethylcellulose, nitrocellulose, cellutoseacetate and cell utosebutyl ate: 

IS and natural and aynthetic resins, such as rubber, waxes, casein, silloon, silicone resins, urea- and melamlne- 
formaldehyde resins, alkyd resins, phenolic resins, polyamides. pdyaramides, polyimides, polyamide/imides. 
potysuffonea. polyethers auch aa polyphenylene oxidea. pdybutyral. pdye there ulfbnes, polyurethanea, pdy^ 
ureas, pdyarytenea. pdyaryleneaulfidea, epoxy reaina auch ea polyepoxidea. 

Preferred binder materials (b') are polymers based on vinyl compounda, novolacs, biopdymers, pdyh 

20 mides, potyesters. polycart>onate8, pdybutyral and mixtures thereof. 

There are different ways to perform step (1) of fdrming a polymer layer containing a dissolved pigment 
precursor oomponant (a), a high nnolecuiar weight organic binder material (b*) and optionally (c). One way is 
for example to use a composition containing all the desired oomponenta. Another la to prepare a leoelver layer 
containing no pigment precursor (a), onto which the pigment precursor (a) is applied afterwards for example 

2S by ink-jetting an ink containing the pigment precuraor (a) or preferably by thermal dye diffusion transfer from 
a donor material containing the pigment precursor (a). 

Thermal dye diffuston transfer Is a technology not to t>e confused wRh technologies baaed on mordanta 
or chemical reactivity, where silver compounds (like In Instant pliotography wtwre a thermal development nrwy 
be included) or colour formers (for example lactones which need a reactive partner - usually an acid or a phenol 

30 - In the reoeiver) are involved, though scientists still disagree on the terminology or use it improperly. A do- 
scnptbn can be found for example in Spec Publ. - R. Soc Chem. 133/ pp. 73-85 (1993), Proc. SPIE-lnt. Soc. 
Opt Eng. 1912/pp. 252-260 (1993), Nippon Shashin Oakkaishi 55(6)/pp.-456-464 (1992), Journal of Imaging 
Technology 16(6ypp. 238ff (1990) and many other publications. 

The principle of thermal dye diffusk>n transfer is the following: a thin donor sheet (usually 1-10 pm) con- 

3S talning the dye Is brought in contact with a reoeiver nruitertal, then heat is generated In a way such that the 
desired quantity of dye transfers to selected target areas. This can t>e achieved k>y simple heating of a broad 
area, tsut usually electrontcaJly controlled thermal array heads moving acvoss the t>ack surface of the donor 
are used. Mternatively. a high-intensity light flash (EP-391303. EP'529362) through a screen or a laser source 
(Proa SPIE- Int Soc Opt Eng. 1912/p. 261 ff. [1993]) can be used; preferatsly a laser beam focuased onto 

40 the donor is used as an energy source; In this case, the donor layer prefsrably contains IR dyes whk:h convert 
the light into heat, the laser is an IR laser (as in EP-S29561) and extremely high reaolutions can be obtained. 

Thus, theimal dye diffuston transfer la a completely dry process totally under electronic control, leading 
as desired to coniinuoua or full tone images in mosaic pixel patterns, such as needed for electronic photo^* 
raphy printouts, odor proofing and especially colour fitters for LCD's. 

45 The present soluble pigment precursors (a) are Imown to decompose thermally at temperatures below 

200'>C, for example N,N-bia-tert.-k>utoxycar1>onyl-1,4-diketo-3,6-diphenyl-pyrrolo-r3,4-c]pynrole atarta to de- 
compose at 160*'C (peak at 176"C) and is totally converted to 1,4-diketo-3,6-diphenyl-pyrrok>-(3,4-c]pynrole in 
less than 10 min at 180^C. In thermal dye diffusion transfer, the temperature raises wel at>ove the glass tran- 
sit bn point of the receiver; practk»lly. printers work at temperatures above 230"C. typically the aurfiaoe of the 

50 thermal head reaches 350*C. Thua. it had to be expected that upon printing the pigment pracuraora (a) vrauld 
decompose wtthin the donor, what would Inhibit their transfer to the receiver; but highly surprisktg. It has now 
been found that they can be transferred thenmally without any apparent decompoaition. 

Accordingly, further subjects of this invention are methods for producing colored patterns or images in- 
cluding ttte atepe of 

as (1) forming a polymer layer containing a dissolved pigment precursor component (a), a high molecular 

weight organic binder material (b') and optk>nalty (c). and 

(2) locally regenerat^g the pigment from the atxsve soluble preoursor by chemfcal, pfiotolytkail or thermal 
means, or by laser or other aouices of IrradiatkKi. 
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Where Step (1) Is accomplished by : 

- fbnnino a polymer layer containing diaaolved pigment precursor ushg a compoaltlon comprising com- 
ponent (a) and (b') a high moiacular weight organic binder material and optionally (c). 

- (1a) fontning a polymer layer containing a high molecular weight organic binder material (b*) and option- 
5 ally (c). then (lb) Ink-Jetting en ink oompriaing a pigment precursor (a) onto the polymer layer In selected 

tafget areas, or 

- (la) fomiing a polymer layer containing a high molecular weight organic binder mateilai (b') and optk>ii- 
ally (c). then (1b) superposing a donor layer comprising a pigment pimireor (a) and a high moleajlar 
¥ffiight organic binder material (b*) onto the polymerlayer, (1c) locally healing the donor layer to transfer 

10 the dye in seiected target areas, and (1d) removing the donor layer from the nsceiver layer. 

All the aforementioned embodiments described above for using instant components (a) In a method for 
producing colored patterns or imagea also pertain to the corresponding method where components (b*) are 
used instsad of components (b). 

All the aforementioned embodiments described above for using Instant components (b) In a method for 
TS producing colored patterns or images generally also pertain to the corresponding method where components 
(b') are used instead of oompononts (b). as long as the compositions of step (1) ara prepared by farming a 
polymer layer containing dlssoh/ed pigment precursor using a composition comprising component (a) and (b*) 
a high molecular weight organic binder material and optionally (c). 

When the compositions of step (1) are prepared by ink-jetting an ink comprising a pigment precursor (a) 
20 onto a polymar layer In selected target areas, prsferably the polymer layer Is poly(vinyl alcohol) and the Ink 
comprises 0.5 to 10% of the pigment precursor (a) in a hydrophille sohrent; most prefierably, the ink consists 
essentially of 1 to 5% of the pigment precursor (a) in a pdar solvent rrvxture comprising ethylene glycol or dh 
ethylene glycol. 

When the composKtons of step (1) are prepared by thermal dye diffusion transfer from a donor layer com- 

26 prising a pigment precursor (a) onto a polymer layer in selected target areas, preferably the receiver polymer 
layer is polyester, poly(vlny1 chloride / vinyl acetate), pdycartMnate or a mixture thereof, the donor layer con- 
tains 1 to 10% of the pigment precursor (a) in a different binder and the binders used for the donor and receiver 
layers are differertt; moat preferably, the recehrer polymer layer is coated as a 10 to 20 wt% solution and corv 
tains 0.1 to 5 wt% of surfactants, and the donor's binder consists essentially of polybutyral or cellulose derlv- 

30 atives. Further details concerning the donor's and receiver's preferred chemteal compositions are well-known 
to specialists and are subject of many patasnta and other publications (such as in EP-50m4 and EP-50e954). 
The donor may be re-used many times, and the relative motion of donor and recsiver may be varied, for ex- 
ample In order to increase the colour Intensity. Usually, the donor ia >j8t peeled off after the transfer step, but 
it may be useful in some cases to remove it partially or totally by chemical dissolution. 

sa Polymeric layers containing dissolved pigment precursor oomponsnts <a). high moleoilar weight ocgante 

binder materials (b') and optlonaly (c) have similar properties as posldve or negadve reslst-type resins, pdy- 
mera or prepolymers (b) aftar structuration and may be used in repiacenwnt 

Accordingly, the present inventkw provides a method for fabricating a color fitter for LCDs including the 
step of pattern dyeing of a transparent conducting or nonconducting sutsstrats with Irtsolubie pigment parddes 

40 locally generated from soluble precureore already incorporated into the pattern layer. 
The above rriethod in general includes the steps of 

(1) fonnning a polymer layer containing a dissolved pignwnt precursor component (a), a high molecular 
weight organic binder material (b*) and optionally (c), 

(2) repeating the above step (1) three times with changing pigment precursor so that oolored patterns of 
45 blue, green and red are obtained In step (3). and 

(3) locally regenerating the pigment from the above soluble precursor by chemical-, photolyticai- or thermal 
means, or by laser or other souices of Irradiatton. or a oombination thereof. 

Examples 

50 

Example 1A 

27.94 g di-tert-butyl-dicarbonate is added in 3 portions at 1 hour time interval to a mixture of 3.23 g 4- 
dlmethytamhopyrtdlne and 14.75 g 1.4-dlketo-3,6-dl phenyl -pyTTOlo-(3,4-c]pynole In 500 ml of tetrahy*ofur- 
53 arie dried over molecular sieves. The resulting red suspension is stirred at room temperature for 2 hours in a 
dry atmosphere until a green solutton Is obtained. The solvent Is evaporated under reduced pressure and the 
yellow reaidus washed with 5% aqueous sodium bicarbonatB aolutbn and with water, then dried unter vacuum. 
24.5 g N,rr-bis-tert-butoxycarbor>yl-1,4-diketo-3.6-diphenyl-pyrrdo-[3^-c]pyrr^ (OPP-BOC) is obtained. 
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1H-NMR (6.CDaj: 1.40 (s.lBH); 7.48.7.50 (m.6H): 7.75 (d.4H) 


5 


10 


15 



Example 1B: Pyrrolopyrrole-butoxycarbonyi for Color Image Application 

A formulation containing 2.00 g of pdy-p-hydroxystyrene (PHM-C. Maruzen), 0.80 g of N,N'-bi»-iert-bo- 
tDxycartK)ny1-1.4-dlketo-3.6-<llpheny1-py!Tok>-[3.4-c)pyrrole (BOC-DPP) from example 1A, 466 mg of a mela^ 
mine crossllnker (Cyme! 303X 106 mg of i-line photo acid former 4-methQxy-a-<(((4-methyipheny<)sulfo- 
nyf)oxy)imino)-benzenaacotonilrila a« shown below and 8.00 g of cydopentanone is prepared (formulation 1). 


30 
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^ Urn pholo add fbrrnar 


Another formiiation containing 2.00 g of poly-p-hydroxyatyrene (PHM-C. Maruzen). 472 mg of f reahly mil- 
40 led, disperaed l,4-diketo-3,6-dipheny1-pyrrdo-t3,4-clpyrrole. 466 mg of melamine cfoasUnker (Cymal 303), 
1 06 mg of i-iine photo add former as above and 6.00 g of cydopentanone la prepared (formulatkin 2) as a com- 
parative sample. 

Eadi of the above formulatkina is spin-coated on a S- inch silicon wafer or a 1-inch quarz wafer at a rotatnn 
of 4000 rpm. fdlowed by drying on a hot plate at 100*C for 60 aeoonda. The films obtained from formiiatton 

4S 1 ere dear and pale yellow cdored. and show a smooth surface, while those obtained from formulation 2 are 
turbid and show rough surface. TTie films obtained from both of formulatktns 1 and 2 are irradiated using a 
mercury vapour lamp through a 365 nm Interference filter and a diromlunvquarzmaskat a power of 50 mJ/Cfri*. 
The films are then heated on the hot plate at 120 -C for 60 seconds and developed for 20 seconds In OPD 
262 (2.38 % aqueous solut»n of tatramethylammonium hydroxide). The films from forrrejtation 1 are subse- 

50 quently heated at 150«-200<'C for 15-120 aeconda (aample A : 30 sec at 170<*C. sample B : 30 sec. a1 195<*C. 
and sample C : 120 sec. at 150^). 

Structuring is possible for both of the formiiattons 1 and 2, However, while the films from fomnulatton 1 
aPow struduring without any residue and permit a resolution of aa high aa 0.6 jun, fonnutatton 2 does not aNow 
any residue free resdution of higher than ca. 50 (tm. 

S5 The color Intensity of films from formulation 1 and 2 are similar. Bot, wtille the films from formulatton 1 

are dear by vbual observation, those from formulation 2 are turbkl. Furthermore, no pigment dustar la rec- 
ognized by raster electron microscope in the films from formulation 1 . 

In addition, it Is possible to fomi a plurality of overlapping film layers, wherein no interaction of the upper. 
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new layer wtth the already existing, under layer is recognized. 
Example 2: Uas^r Direct Write Technique 

5 The above formulation 1 1s spin-coated on a silicon disk and dried, whereby a film having a thickness of 

1.4 microne is obtained. This film is then irradiated line fonming-wise using an argon laser at 364 nm (distance : 
65 mm. power : 0.30 nW. and Irradiated area per second : 0.6 mm^), heated at 120*C for 1 minute, developed 
in a 2.38 % aqueous aolutton of tetramethylammonlun hydroxide and finally heated at ^70^C for 1 minute. 
Arad fifan lemaina at positiona which are ovarwrillen with the laser, and the other zones are removed by 

10 the developer. The rssdutton is of order of 20 pm. 

Example 3: Generation of Ruoreacence Pattern by Irradiation 

A solution composed of 2.00 g of polystyrene (Aldrteh, = 260.000). 500 mg of N.N'-bls-ten-butoxycar- 
15 bony1-1,4-diketD-3.6-diphenyl-pyrrolo-[3,4-c]pyrrole of example 1A and 125 mg of triphenylsulfoniumtriflate, 
dissolved in 10 g of cyctopentanone. is spin-coaled on a 1-inch quarz wafer. ATler drying at 100'C for 60 sec- 
onds, a homogeneous film of 1.2 ^ In thickness Is obtained. This film Is kradiated picture-wise through a 
chromium-quarz mask (30 nJ/cm^. 2S4 nm) and then heated at 130°C for 60 seconds, wheieby intensive red- 
coloring appears at the zones inradiated previously, with which the fluorescence behaviour changes. The thus 
20 obtained fluorescence patfesrn has reeolutton of as high as 0.5 \m. In contrast to this, no change is observed, 
i.e., the film lemains pate ysilow, In the zones %vhlch are not Irradiated. 

Example 4: Indigo-butDxycaftwnyl for Color Filter Applicatkan 

26 A solution analogous to the fbnnulatk>n 1 of example IB is prepared, wherein the butoxycarbonyl-nrKxJif ied 
indigo as shown below is used instead of N.N'-bis-tert.-butoxycarbonyl-1,4-diketo-3,6-dipherTyl-pyrrolo-|3,4- 
c]pyfTOie. 


90 
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45 After spin-coating on a quarz wafer, a 1.2 iim thick* orange film is obtained. The processing is carried out 

analogously to that described at>ove for ttne diketopyrrdopyrrole. Ttie irradiated resist zone is colored blue and 
remaina on the substrate after development 

Example S: Ttieffrwl Recording Technique 

50 

A thcnmal recording foil is prepared by casting a 200 thkic film consisting of a solution of 2.0 g of poly- 
styrene. 200 mg of BCX-DPP and 1 00 n)g of dibenzytphenyl sulfontum hexaf kioro antin>onate, disdolved in 5 
g of chlQfot>enzene, on a 3M PP 2600 overhead foil. After air-drying for 6 hours the polystyrene film containirtg 
the latent pigment is about 70 |jm thick and tackfrse. 
59 This thermal recording foil is then Irradlatad vvlth an argon laser (15 mm out of focus. 488 nm single. 1 00 mW) 
with wilting speed of 100, 50 and 25 mm/sec. For all speeds a dearly vlsitsle, orange Image Is created Imme- 
diately after the laser write. The intensity of the orange ookM* is dependent on the writing speed of the laser 
and is most intense at the lowest speed. 
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Example 6: Thermal RecorcUng Technique 

A themial recording foil is praparod analogously to oxample 5. but with a film which does not contain the 
sulfonnim salt The fbil ia irradiaited with an argon laser (in focus, 488 nm single, 100 mW, 50 mm/sec). The 
5 zones which have been hBdIated with the laeer turn orange Immedletsly after the laser write. 


Example 7 

A formulation composed of 1.8 g novolak (28% p-cnaco). 78% m^oresol, MnF=17bO, Mw=&895)p 0.24 g mel- 
10 amine crossllnker (cymal 303). 0.50 g bisphend-A. 65 mg photo acid fonner from example 1. and 0.70 g of 
latent pigment LPR 177. dissolved in 8.4 g cyclopentanone. WB8 prepared. 


15 


20 


2S 
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LPR 177 


40 The fomnulation was spin-coatsd on a 7.5 x 7.5 cm Conning 7059 type glass substrate (2000 rpm) and 

dried on a hotplate at 100«C for 60 seconds. The resulting fUm Is tnnsdiated with a dose of 30 mJ/cm^ as In 
example 1B. The film was then heated on the hot plate for 80 seconds at 120«C and subsequently developed 
for 60 seconds in IN aqueous NaOH developer, leaving t>ehind structures which form a nejgative lone image 
of the mask. The glass substrate containing the micropatterns b finally baked at 150^C for 2 hours, yielding 

45 highly transparent micropatterns of red color. 

Example 8 

A formulatton is prepared by dissolving 1 .0 g of a copolymer of methacryttc ackl and t)enzy1methacry1ate 
50 (obtained by free radical induced potymerizatlon (AIBN, toluene. 20 hours at 70«C. Mn=8500, Mw=3S000) of 
the corresponding manomers, 0.7 g dipentaerythritol-monohydroxy-pentaacrylat (SR 399 from Sartomer Inc.). 
0.2 g of LPR 177 and 0.1 g Irgacure 369 (Ciba-Oeigy Inc.), dissolved in 7 ml 1-methoxy-2-propyl'aoetate. The 
formulation Is spln-coatsd on, 1 1nch quartz wafers and dried on a hot-plate for 60 seconds at lOO^C. The re- 
sulting films ars exposed as in example 1 with a doae of 70 mJ/crn^and subsequently developed for 60 seoonds 
93 In OPO 262 developer, yielding micropatterns which form a negative Image of the mask. The quartz wafsfs 
are then heated for 2 hours at 150^. leading to cokxed mlorostructures. 
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Exampte9 

A fdrmulalion is preparod analog to oxample 7, but latent pigmant LPV 353 is tiaad instead of LPR 177. 
and the materials are dissolved in 12 ml cyclopentanone. This fomtutatton b imaged in the same way aa in 
5 example 7, leading to mlGTopattarna of violet color 



LPV3S3 


Example 10A 

30 0.07 9 4-dlmethylamjnopyridine is added to a mixtura of 0.37 g C.I. PionrMnt Yellow 139 and 1.64 g dt-tert- 

butyl-dicarbonate in 20 n^ of N.l^dimethytformamide dried over molecular sieves. The resulting orange-col- 
oured suspension Is stirred at room temperature for 7 days, then poured Into 60 ml of water unter cooling and 
good stirring for 30 min. The crude filtration residue ia treated witti 10 ml of nrwthanol and filtered to ramcve 
the insoluble part 50 ml of water are then added to die filtrate. The pradpitate la collected and dried at room 

13 temperature unter vacuum. 0.50 g product is otitalned, wtiicti consist of a mixture of components of idealized 
fcrmuta (LPY 139). 


O 



Determined by thermogravimetric analysis (sudden weight loss at 180^), the number of tert- 
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butyloxycarbonyl groups Is 4.3. showing the desired partteil reaction. 
Example 10B 

5 A formulation la prepared and prooeaaed analog to example 7. but the crude product from example 10A 

ia uaed inatead of LPR 177, leading after a final baking etsp at 150^*0 for 2 hours microatructuree of yellow 
color. 

Example 11 

A formulation is prepared and processed analog to example 7. but 1 .1 g LPY 1 30 and 1.1 g LPV 353 are 
uaed inatead of 2.2 g LPR 177, leading after a final baking step at 150"C for 2 houra mioropatterna of vtolet 

color. 

IS Example 12 

Aformulatkm conalstlng of 1.6 g pdyatyrane (Aldrich. 18.242-7. Mw«280'000). 0.4 g BOC-DPP. 0.1 g tfi- 
phenylaiitbnMjm triflate and d.O g cydopentanone waa prepared. Thia formulation waa apin-coated onto a 1 
inch quartz water (2500 rpm> and dried on a hot plate for 1 minute at 100*'C. yielding a homogeneous yellow 
20 f i km. Thia wafer la then irradlatad through a maak analog to example 1 and finally haatad for 2 minutes at 1 35*^0. 
The zones of the film which have been inradiated turned red, whereat the unin^diated zones stayed yellow, 
generating highly resolved (submkrrometer lesolutton) color patterns of the mask in the film. 

Example 13 

H 

Films on quartz disks were prepared analog to example 1 Z These films were irradiated with a laser analog 
to exanple 5 (taser apeed 250 mm/sec) and subsequently tempered at 135<>C for 1 minute. Analog to example 
12, the femadiated zonae turned red, whereas the noniltumlnatBd zones remained yellow. 

30 Example 14A : Thermal Dye Diffualon Transfer 


The following substances are introduced Into a 5 ml pill bottle: 



500 mg 

<SVyfon 600 linear high moleoular 

weight polyester (Toyobo) 

3S 

26 mg 

®KF-393 

amino-fnodif led 8ilkx)ne (Shinetsu) 


25 mg 

®X.22-343 

epoxy-modlf led silicone (Shinetsu) 


56 mg 

p-toluene sulfonic acU 

acldk: catalyst 

40 

1531 mg 

methyl ethyl ketone 

p.a. <Mefck) 


1531 mg 

toluene 

p.a. (Merck) 


The bottle Is sealed with a polyethylene stopper and then mechanically agitated at room temperature (20 
to 25'C) for 1 4 hours. The solution obteined is then oeet wHh a 24 fim draw bar onto a film of white polyethylene 
tarephthalate ®U-6 (Teijin) at 12 cm^s speed. 

Thef nssh caste are dried at 20 to 25''C for 24 hours, then heated at 150*C In an oven for 30 minutes; finally, 
rectangles of 110 x 132 mm in size are cut out of the central portfens to obtain rsady-to-prim receiver sheets. 
116 mg N.N'-bls-tert-butQxycarbonyl-1,4-dlketo-3.6-dtphenyl-pyrTOlo-(3.4-c]pyrrole and 105 mg poly- 
^ (vinyl butyral] are dissolved In 1 .35 g toluane. 1.35 g mettiylathyl ketone and 100 mg ethand in a 5 ml pill bottle 
sealed with a polyethylene stopper by mechanical agltatbn at room temperature (20 to 25°C) for 14 hours. 
The solution obtained is then cast vvith a 12 |im draw bar onto a 6 ion tliick film of heat-resistant transparent 
polyethylene terephthalate at a linear epeed of 12 cm/S. The fresh casts are eequentlally dried at 50*C for 3 
minutes and 60*-'C for 5 minutes, then rectangles of 103 x igo mm in size are cut out of the central portions 
" and nrH>unted with tape Into ^SV-100 (Kodak) colour priming cassettes Instead of the original yellow film por- 
tions to give ready-to-print donor ribtion. 

Prints with unifonmly cdounsd. yellow arsas corresponding to the relative print inlensilies 0 (minimum den- 
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sity). 26. 51. 77. 102. 128. 153. 179. 204. 230 and 255 (maxtmum density) are then made on an ^SV-6550 
Cdor Video Printer (Kodak) using the receiver and donor described above. Oigftally atored Images are used 
for this puipose. 

The optical density *D(i" of the bright yellow step-wedge patterns v^hlch ere obtained is detenmined on e 
5 ^TR924 Macbeth densitofneter by reflectance measurements with status A filters (blue, graen and red chan- 
nels). The CIEI.^ colorimetric oooidinates are measured on an ^Eliepho 2000 D65/1 0^ (Dataooior) instru- 
ment 

The patch of maximal intensity has a blue reflectance density of 1 .08, a green reflectance density of 0.02 
and oolorimelric coordinales of L* » 101.40, a* » -28.2 and b* » 87.3 . 

10 

Example 14B 

The yellow print of example 14A Is gradually heated up to fmally ISO^'C for 15 minutes. A colour change 
to orange-red Is observed. The patch of maximal Intensity has a blue reflectance density of 0.56. a green re- 
fs ' flectance density of 0.82 and ooiorl metric coordinates of L* = 65.95, a* = 47.8 and b* = 9.3. 

Example 14C 

Ths samples are testsd for their fading resistance through irradiation under window glass in an Atlas Ci36 
20 with a light In tensity of 80 kLux until the desired exposure energy level of xx kJ/cm^ is reached. Then the optical 
density tiSLw^ i* determined for the blue, green andfor red channel and the ratk) [(Do-D«)/(Do x 0.01)] is used 
to determine the degree of fading -DO&imco«) in % given an initial density of Dn before exposure. 

The unheated yellow print of example 14Aand the orange-red print of example 14B heated at 150*C for 
anotiier 15 minutes are irradiated until the exposure energy level of 60 kJ/cm^ ia reached. The yellow print of 
example 14A fades almost Immediately and completely (*DD£i^4 = 96%). while the orange-red print of example 
14B almost tmmedlaCeiy turns red as residues of N.N'-bls-terL-butQxycartx>ny1-1 ,4-diketo-3,6-dlphenyl-pyrTO- 
lo-[3.4-c]pyrrole fade, then does not change sjgnificantiy anymore (-DDj|l«^ai = 8%), due 1o the exoeilent light- 
faatneea of the tranaparent 1,4-diketo-3,S-diphenyl-pyrrolo-(3,4-c]pynrale pigmentary form. 

JO 

Example 15A 

Bar coatings are made as in example 14A. but with <S)UCAR VAOH (Union Carbide) vinyl resin instead of 
^Vylon 600 polyester resin. The dry casts are heated at 120^C In an oven for 15 minutes and cut as above to 
35 olitain rsady-to-print receiver sheets. Printe are then made uaing identical donor and printing oondRions aa in 
example 14A. 

Bright yeitow step-wedge patterns are obtained. 

Example 1SB 

40 

The yellow print of example 1 5A ia heated at 120*^0 for 25 minutea. 
A colour Change to orange-red is.observed like In example 14A. 

Examples 16-20 

45 

it Is proceeded In analogy to example 1 4, with tfie difference tiiet the samples are dinectty heated at 150^ 
for 25 minutes, with the fomHitattons and the results shown below: 
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example catalyst 
16 SS mg 


17- 
18 

19 


55 mg 


none 


27 mg 


20 


55 mg 


HjO^^— SO,H 
HO J — SQaH 


o- 





1.16 

1,09 
0.38 

0.78 


1.18 


Examplea 21-23 

It ia proceeded In analogy to example IS. with the fohnulatlona and the restils shown t>elaw: 


example catalyst 
21 55 mg 


22 


23 


27 mg 


55 me 


HO ^ y — SOgH 
HO J — SO3H 


(aflar iMMins) 

1.21 

0.54 
1.08 


Claims 

1. ' A composition (or making structured color images compilsing 

(a) a soluble pigment precursor which can be trenafbrmed to an biaolutile pigmant by means of chenw 
ical-, thermal-, pholniytic- or radiation-induced method, and 

(b) a positive or negative resist-type resin, polymer or prepolymer which can be stnictured by cross- 
linldng, polymerizatlan or depolymerization by applying heat or electromagnetle kiadtatlon. 

2. A composition for makirtg ataicturad color images oompiising 

(a) a soluble pigment precursor which can be transfonned to an insoluble pigment by means of chem- 
ical-, thermal-, photolytlc- or radladon-lnduoed method, and 
(b*) a high molecular weight organic binder material (b'). 
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3. A oomposltlon acconllng to dalms 1 or 2. wherein said pigment precursor (a) Is represented by formula I 

A(B), (I). 

wh6rein x is a number from 1 to 4, 

A 19 the residue of a colorant of the quinacrldone-. anthraquinone-, perylene-. indtflo-, quinophthalone-. 
l8oindollnone>. isolndoline-. dioxazine-, diketopyrrolopyrrole- or azo aerlea. wtiich Is bound to x groups B 
via N atoms, which nitrogens are part of A, 
B Is a group bound to A. represerrted by formulae 


<:o — ex ]s:(V)^(co)j— 


(n), 


o 
II 

eX)-(Z)-Q (nij 


O R3 


R4 


and wherein in formulae II, til and IV 

m. n and p are each Independently of the other 0 or 1. 

X Is CrC4-alkytene or Ca-Ce-alkanylene. 
35 Y is a group -V-^CHJ,-, 

Z is a group -V-CCHj),-. 

V Is Cs-Cv-cydoaikylen. 

q le a number tMtween 1 and 6, 

r is a number between 0 and 6. 
40 R. end Ri are each Independently of the other hydrogen. Ci-C«-allcyl. Ct-C4-alkOKy, halogen, CN, NOj. 

phenyl or phenoxy which are unsubstltuted or sut>slltuted by C,-C4-alkyl. CrC4-allu)xy or halogen. 

Q is hydrogen* CN, SKRi)s. a group C<Rs)(R«)(R7). wherein Re. R« and R7 are each independently of the 

other hydrogen or halogen and at least one of the residues R«. R« and Rr is halogen. 

a group 


so 



wherein Ri and Ra have the same meaning as given above, 
a group SOsRe or SR^. wherein Rq Is C|-C4-all(yt» 
ss H group CH(Rg)2. wherein R» is phenyl which Is unRubslHutsd or substituted by Ci-C4-alkyl. Ci-C4-«ikoxy 

or halogen, or 
a group of fomtula 
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N 


10 


15 



CH SO2 , CH 



26 


and R9 and R4 ara aach independently of the other hydroQen. 
Ci-Ci8-elkyf or a ^roup 


wherein X, Y, R-, R2, m and n have tha above given meaning, or R3 and R4 together with the nitrogen, on 
which they are bound, foim a pyrrolidinyl-, piperidinyt- or morpholinyl raeidue. 
and wtterein A(B). may contain additional 


f 

40 =N-, -NH- or -NHj groups. 

4. A composition according to dalms 1 or 2, wherein x is 1 or 2 and B is a group of formula 


O 
II 

-CO — e-x: 


(V). 


99 


o 
II 

-co X- 


<VDor(IV) 


and. if X Is 2. one of the B residues may also be hydrogen, wherein in fonnulae IV. V and VI. m Is 0 or 1 . 
X is C«-C«-aliiylene or CrCs-alkenylene, 


48 


EP 0 654 711 A1 


Ri and R2 are each Independently of the other hydrogen, Ci-C4-alkyl. methoxy, chlofD or NO2. and 
Q is hydragan, CN. CCI9, a group 


SQ2CH,orSCHa,and 

R3 and R4 in formiia IV are each independently of the other hydrogen, CfC^-alkyl or a group 


or 


R« and R4 together form a piperidinyl raaidua with the ntrogan atom thay are attached to. 
A coinposKlon according to dalma 1 or Z wherein x Is 2 and B la a gioup of fonnula 


O 
II 

-CO CH 


o o 

II II 

-co C(CHj)3 . <XD CHj 



N. 


O 

-CO CHjS 



'i or 


A composition scoording to any or claims 1 to 3, wharsin the compound of formula I is 



(Vna) 


or 



(vnb). 


wherein D te hydrogen, C,-Co-etkyl, phenyl, benzyl or phenetyl which are unsubstltuted or substituted t»y 
halogen or Ci-C4-alkyl. or is Ihe sanie as B. and B is a group as deHned In daim 3; or 
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Wherein the compound of formula I Is a qulnacrldone of formula 


10 



«io E 


(vni). 


IS 


wherein R,o and R,t Independently of the other hydrogen, halogen, C,-C|ralkyl, Ct-C4-aIkoxy 

or phenyl, and E stands for hydrogen or for B, with the proviso ttuit at least one E stands for B; or 
wherein the oompound of formula I is a diaxazine of formula 


20 



(IX), 


wherein R^j hydrogen, haiogon or Ct-C^^-atkyl, and £ stands for hydrogen or for B, with the proviso 
that at least one E stands for B: or 

wherein the oompound of formula I Is an Isolndollne of formula 


(X) 


(XI) 



53 


(xn) 


whersin Ru b a group 


SO 
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't7 


R<i4 Is hydrogen, C|-Ctr^kyl> benzyl or a group 


10 


15 


20 


R^s has the same meaning as R,3. 

^i7> Rie and R19 are each independently of the other hydrogen. Ci-Ctc-alkyl. Ci-Cralkoxy, halogen 
or trifluofXMnethyl. and E stands for hydrogen or for E. with the provisos that at least one E stands for B 
and at least one E in formula XII stands for H; or 
wherein the oompound of formula I la an Indigo derivative of formula 


(xm). 



wherein Rao i» hydrogen, CN. CrC4-alkyf . CrC^-alkoxy or halogen, and E stands for hydrogen or for B. 
wlh the proviso that at least one E stands for B; or 

wherein the oompound of formula I is a benzlmldazolone-aBooompour>d of formiia 


COCHa 
I 

C 



"21 
H92 


(XIV). 


wh«rain Rji and R22 ara«ach ind«pendently of the other hydrogen, halogen, C^-C^-alkyl or Ci-C^-alkoxy. 
and E stands tor hy<ftrx)gen or for 8. with the proviso that at least one E stands for B: or 
whersln the compound of fermula I la an anthraqulnoMe compound of fomnda 


so 


S3 
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(XV), 


wherein E stands for hycirooen or for B, wih the proviso that at least one E slands for B; or 
wherein the oompound of formula I Is a phthalocyantne of formula 



(XVI). 


wherein ia H2. Zn, Cu, Ni» Fe or V, 

X2 is -CH(R2)- or-SOr. 

R,* Is hydrogen. Ci-C4-a»cyl. -NCEjRi', -NHCOR^', -CORo* or 

Ri Is hydrogen or Ci-C4-alkyl. 
Ra' is CrC4-alkyl, 

fl4* is hydrogen, halogen. Ci-C4-alkyl or C|-C4-alkoxy. 
z Is zero or 1 and y Is an integer of 1 - 4. and 

E stands for hydrogen or for B, wfth the proviso that at.least one E stands for B; or 
wherein the compound of formula I is a pyfT0io{3,4-clpyrrola of fbrmula 
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(xvn). 


wherein Gt and are each independently of the other a group of formula 


or 



R2B 


R2a and R2« are each independently of the other hydrogen, halogen, Ci-Cis-alky1, CrCia-alkoxy, CrCir 
alkytmercapto, Ci-C^-alkylamlno, -CN, -NO2, phenyl, trlfluoromethyl. CVCVcydoatkyI, -C=N-(Ci-C|e-al- 



Imldazolyl, 

pyrazolyl. (riazdyl, piperazinyl. pyrrolyl, oxazolyl. banzoxazolyl, banzthia^olyl. benzUnidazdyl, morpholi- 
nyl. piperadinyl or pynolidinyl, 

L Is -CHr-, -CM(CH3)-, -C(CHa)r. -CH=N-. -N=N., -O. -SO-, -SO2- or -NR», 

Rsa and are each independently of the other hydrogen, halogen, C,-Ce-alkyl, C<|-C^B-crikoxy or -CN, 

R27 and Rtt are each Independently of the other hydrogen, halogen or Ct*Cralkyl. 

R2i Is hydrogen or Ci-Ce-alkyt, and 

E stands for hydrogen or for B. %Mtth the proviso that at least one E stands for B. 

A compositton aooordlng to dalm 6, wherein the compound of formula I Is one selected under those of 

formulae 
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O N(E)2 



or mixtures thereof, 

where E is •C(=0)-0-C(CH3)). and where R|o and R|, are each independently of the other hydrogen, ha- 
logen. Ci-Cs-fiilcyl or Ci-C4-a]koxy, and where R2a and R^^ ana hydrogen, halogen, Ci-Cff*alkyi. Ci-C4-«t- . 
koxy, phenyl or cyano. 

A composition according todalm 1, wherain said component (b). the positive or negath^e resist-type resin, 
polymer or prepolymer Is one aelectad from the group oonsiating of positive raslats, negative resists^ pho- 
topoiymers. positive deep-UV resists, negative deep-UV resists, positive electron resists, negative elao- 
tron resists, posative X-ray resiste. negative X-ray resists^ chemically or thermally effectabie polymers, 
poaitlve Ion beam rsslsts. negative Ion beam raslsts. slUoon containing positive resists end sllloon con- 
taining negative reaisle. 
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9. A composition according to cJafm 1, which In add ft Ion to components (a) and (b). also comprtses (c) a cat- 
alyst for positive or negative polymer atructuring and/or a calaJyst for pigment fbmiatlon, preferably en 
acid or baM catalyst, more preferably a latent acid or base catalyst, most preferably wherain said catalyst 
Is an onium aalti a diazonKjin. aulfbnium, aulfoxonium or lodoniufn salt 

s 

10. A method for producing colored patfasrns or images induding the steps of 

(1) forming a polymer layar containing dissolved pigment precursor using a composition of daim 1. and 

(2) locally regenerating the pigment from the above soluble precursor by chemical, photolytical or ther- 
nrtal means, by laser or other souoes of inradiation. 

to 

11 . A method according to dalm 1 0, whereki said step (1 ) Is canied out by one selected from the group con- 
sisling of photolithography, scroen printing, giBvure printing, fleito printing, offset printing, inlc-jet printing 
and atectrodeposition. and/or wherein in step (2) the pigment is locally rsgeneratad from the soluble pre- 
cufsor by laser marking. 

IS 

12. A method for producing colored patterns or Images induding the steps of 

(1) forming a polymer layer oonlaining a dissolved pigment precursor component (a), a high molecular 
weight organic binder material (b') and optionally (c). and 

(2) locally regenerating the pigment from the above soluble precursor by chemical, phololylical or ther- 
mal means* or by laser or other souross of irradiation. 


io 


^X A method according to dalm 12, wherein component (b*) is polystyrene, poly(vlnyl alcohol), or wherein 
component (b*) is polyester. poly(viny< chloride / vinyl acetate), potycartxmate or a mbdure Iheraof. 

14. A method acxxwding to dalm 12. wherein said step (1) is carried out by 

(la) forming a polymer layer containing a high nrK>lecular weight otganic binder material (b') and op- 
tionally (c). then 

(1b) ink-jetting an Ink comprising a pigment precuraor (a) onto the polymer layer in selected target 


30 15. A method according to daim 12. wherein said step (1) is carried out by 

(1a} fofmtng a polymer layer containing a high molecular weight oiganlc binder material (b*) and op- 
tionally (c), then 

(1 b) superposing a donor layer comprising a pigment precursor (a) and a high nnolecular weight organic 
binder materlai (b*) onto the polymer layer, 
ss (1c] locally hailing I he donor layer to Iransfer the dye In selected target areas, and 

(Id) renooving the donor layer from the receiver layer 

16. A method for producing a odor filter for LCDs, induding the steps of 

(1) forming a pdymer layer containing dissolved pigment precursor on a transpanant substrate using 
40 a composition of daJm 1. 

(2) locally regenerating the pigment from the ebove soluble precursor by chemical, photolitycal or thei^ 
mal means, or by laser or other sources of inradiation, or a oombination thereof, preferably by laser 
nnarklng, and 

(3) repeating the above steps <1) - (2) three times with changing the precuraor so that colored patterns 
45 of blue, green and red are obtained. 

17. A method for producing a color filter for LCDs, induding the steps of 

(1) forming a pdymer layer containing a dlssoWed pigment precursor component <a), a high molecular 
weight organic binder material (b*) and optionally (c). 
59 (2) repeating the above step (1) three times with changing pigment precursor so that ootoied patterns 

of blue, green and red are obtained in step (3). and 

(3) locally regenerating the pigment from the above soluble precursor by chemical-, photolytical- or 
thermal meanst or by laser or other eources of Irvadiatton, or a oombination thereof, preferably by laaer 
marking. 
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